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SUBDIAPHRAGMATIC ABSCESS IN CHILDREN* 
Wituram E. Lapp, M.D.,+ ann Henry Swan, M.D.t 


BOSTON 


A experience with the problem pre- 
sented by a subdiaphragmatic abscess compli- 
cating the postoperative course of a three-year- 
old boy with a ruptured appendix has led us to 
review the cases previously seen at the Children’s 
Hospital with this condition. As a late complica- 
tion of intra-abdominal sepsis in children, sub- 
phrenic abscess ranks as a rare but important of- 
fender. It may occasionally occur as the only site 
of intra-abdominal infection, in which case its rec- 
ognition may be difficult. It is generally agreed 
that the mortality of untreated subdiaphragmatic 
abscess is between 90 and 100 per cent. Clearly, 
early diagnosis and rational treatment are im- 
perative under such threatening circumstances. 
Fourteen patients have been seen at the Children’s 
and Infants’ hospitals in whom an abscess in the 
subdiaphragmatic space has been recognized. 
Eleven of these were treated surgically, with 1 
death; the other 3 had cases of fulminating infec- 
tion and died, and at post mortem a subphrenic 
abscess was found as one among multiple mani- 
festations of generalized sepsis. 


INCIDENCE 


Subphrenic abscess is encountered less frequently 
in infants and children than in adults. Thus, in 
Gatewood’s’ 41 cases, only 1 patient was a child, 
aged eight. Brown? reports 4 patients under ten 
years. Ireland* presents 6 patients under twelve. 
In the cases, both collected and personal, presented 
by Ochsner and DeBakey* the youngest age group 
considered was from nine to nineteen. Apparently 
none of their patients were younger than nine. 

The present series comprises 14 patients under 
eleven years of age, 6 of whom were less than two 
years old. There were 9 boys and 5 girls. All 
but one of the patients were of the white race. 


*From the Surgical Service of the Children’s Hospital and the Depart- 
ment of Surgery, Harvard Medical School. sp 

fWilliam E. Ladd Professor of Child Surgery, Harvard Medical School; 
chief of the Surgical Service, Children’s Hospital. 


tAssistant ia surgery, Harvard Medical School; i surgeon il- 
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The incidence of subphrenic abscess as a com- 
plication of acute appendicitis is not high, even 
though one of the most frequent causes of all 
subphrenic abscesses is a suppurative lesion of the 
appendix. In 15,000 collected cases* of acute ap- 
pendicitis, approximately 0.9 per cent suffered this 
complication. The incidence in children seems to 
be even lower. At the Children’s Hospital in re- 
cent years, 860 children with acute appendicitis 
have been seen; 3 patients subsequently developed 
subphrenic abscess, an incidence of roughly 0.3 
per cent. 


PATHOGENESIS 


The mode of infection of the subphrenic spaces 
in our series (Table 1) is quite varied, and sug- 


Taste 1. Mode of Infection in Subdiaphragmatic Abscess. 








PATHOGENESIS No. or Cases 


Following intra-abdominal sepsis.................. 9 


Ruptured appendix 
Primary peritonitis 
Rupture of ileum 
Liver abscess 


Metastatic from a distant focus................... a 
Upper respiratory infection............ 2 
Otitis media 
Hordeola 


Traumatic 





gests that several different mechanisms may be at 
work in the introduction of infection into those 
regions. 

In the experience of all observers a suppurative 
appendix is the commonest preceding event. This 
was true in our series, with 5 patients (36 per cent) 
falling into this category. It has been thought by 
many that the course of the infection is by direct 
extension up the right gutter. If this were true, 
one would expect the right posterosuperior space to 
be most frequently involved, as is indeed the case 
in the large collected series of Ochsner and 
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DeBakey.t In our few cases, however, the an- 
terior space was more frequently involved than 
the posterior one following appendicitis, suggest- 
ing that some other mechanism may have been 
present. The possibility of lymphatic extension 
has been emphasized by Truesdale.” We have 
routinely used Fowler’s position in all patients 
with intra-abdominal suppuration, theoretically to 
prevent upward extension of the process into the 
subdiaphragmatic region. If lymphatic extension 
is the mechanism at fault, this seems to be unneces- 
sary, but in the light of our relatively low incidence 
of subphrenic complications and until this matter 
has become more clearly settled, we see no reason 
to discontinue the use of Fowler’s position in these 
patients. 

Other intra-abdominal conditions that have been 
stressed in the literature as leading to subphrenic 
abscess are diseases of the stomach and duodenum 
(ruptured peptic ulcer) and diseases of the liver 
and gall bladder (cholecystitis and cholelithiasis). 
These conditions are extremely rare in childhood, 
and none of our patients can be classified in this 
category. Two patients, however, suffered from 
abscesses of the liver that broke into the sub- 
phrenic space. One of these had ulcers of the 
rectum leading to a septic pyelophlebitis and mul- 
tiple liver abscesses and thence to a left antero- 
inferior subphrenic abscess. The other patient’s 
liver abscesses derived from a septic thrombosis 
of the umbilical vein, ultimately at the age of 
three weeks — leading to a right inferior abscess. 
Both these patients died. 

In 4 of our patients the infection appears to 
have been seeded by the blood stream. One patient 
had recurrent hordeola and subsequently devel- 
oped a large right anterior abscess from which a 
hemolytic Staphylococcus aureus was cultured. 

Another large abscess followed one month 
after an attack of suppurative otitis media. Two 
more were preceded by severe upper respiratory 
infection. The exact site in which the infection 
lodges in these cases is not clear. It seems unlikely 
that the metastatic infection begins as a localized 
inflammation of the peritoneum bordering the 
subphrenic spaces. It is probable that the organ- 
isms gain a foothold in the liver, forming an ab- 
scess or abscesses that subsequently break through 
into the adjacent subdiaphragmatic spaces, thus 
initiating the subsequently more extensive process 
in that region. 

In 1 case trauma was the initiating factor. This 
patient, a six-year-old boy, was struck on the right 
side by an automobile. Shortly thereafter there 
was evidence of intra-abdominal hemorrhage as- 
sociated with mild shock. This was treated con- 
servatively by transfusions and sedation in another 
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hospital. On the twelfth day the patient became 
febrile and complained of increasing right-sided 
pain and also pain in the right shoulder. Sub- 
sequently, we drained a right anterior abscess con- 
taining foul pus with a fecal odor from which a 
colon bacillus was cultured. It was thought that 
the original trauma was rupture of the liver with 
hematoma, but in the light of the subsequent bac- 
teriology it is probable that some portion of the 
alimentary canal was also ruptured at the time of 
the accident, thus releasing the organisms that 
established the subsequent abscess. 


ANATOMICAL LOCALIZATION 


Since publication of the anatomical descrip- 
tions of Martinet® and Barnard,’ it has become a 
common practice to define the subdiaphragmatic 
region as the space bordered above by the dia- 
phragm and below by the transverse mesocolon. 
Thus, the abscesses occurring just below the liver, 
as well as those occurring between the liver and 
the diaphragm, are included within the boun- 
daries of the subphrenic region. 

The liver may be regarded as dividing this 
broader area into two regions, the suprahepatic 
and infrahepatic; each of these, in turn, is fur- 
ther divided by anatomic attachments into three 
spaces, making six in all. Beneath the diaphragm, 
the falciform ligament suspending the liver from 
that structure divides the suprahepatic area into 
essentially equal-sized right and left spaces. On 
the left, there is but a single superior space, but 
on the right the lateral reflexion of the coronary 
ligament divides the right space into a small pos- 
terior one and a large anterior one. Conversely, 
in the infrahepatic region, which is divided into 
right and left spaces by the round ligament and 
the ligament of the ductus venosus, there is but a 
single right inferior space, whereas on the left 
the gastrohepatic ligament divides the area into a 
posterior space, which is merely the upper portion 
of the lesser omental cavity, and a larger anterior 
space, between the liver and the stomach. 

These divisions are present in infancy. No ap- 
parent anatomic variation from the adult is pres- 
ent in childhood to explain the relative rarity of 
infection of these spaces in children, with one pos- 
sible exception. The suspensory ligaments of the 
liver are comparatively tighter and shorter in the 
young than in the old, thus tending to hold the 
liver more firmly upward against the diaphragm 
and squeezing closed the suprahepatic spaces. 

Thus, there are six anatomically discrete intra- 
peritoneal subphrenic spaces in which abscess for- 
mation can occur. Clearly, anatomical knowledge . 
of these areas will lead to more exact clinical lo- 
calization of such infections, which in turn will 
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lead to a more rational operative approach. How- 
ever, in children this is less readily done than in 
older patients. In the child, the signs of the under- 
lying infection may extend so widely that they 
overlap anatomic regions, thus leaving the exam- 
iner in some doubt concerning the exact space 
primarily involved. 

In this series, the abscesses were localized as 
follows: right anterosuperior, 8 cases; right pos- 
terior, 3 cases; and right inferior, left superior and 
left anteroinferior, 2 cases each. It will be seen that 
the right anterosuperior space was by far the 
most frequently involved space. This is in distinct 
contrast to the published incidence of a large series 
of collected cases,* where the right posterosuperior 
space was most commonly involved. For this, we 
have no anatomical or etiologic explanation. 


CurnicaL AsPECTs 


The symptomatology of subdiaphragmatic ab- 
scess as presented by our patients has shown con- 
siderable variation, but it appears that, in children, 
at least three different types of clinical picture 
are encountered. These roughly parallel the 
different modes of origin of the infection as dis- 
cussed above. 


The first group comprise those cases in which 
the subphrenic infection is merely part of a wide- 
spread intra-abdominal suppurative process. In 
these patients there is a rather abrupt onset of 
what appears to be a severe infectious disease. 
The constitutional signs of fever, anorexia, pros- 
tration, malaise and tachycardia are associated with 
some evidence of intra-abdominal involvement, 
such as vomiting, abdominal pain, diarrhea, ten- 
derness, spasm and decrease or absence of intes- 
tinal peristalsis. The course of the disease tends 
to be fulminating, the patient dying within a 
few days from the onset. In 3 of our patients, 
this type of course was observed. One had a 
primary peritonitis associated with empyema and 
septicemia, another had peritonitis secondary to 
a ruptured ileum (above an atresia), and the 
third had a septic thrombophlebitis of the umbili- 
cal vein with peritonitis, multiple liver abscesses, 
bronchopneumonia and septicemia. In all these 
patients, the small subphrenic abscesses found 
post mortem represented but a minor and rela- 
tively insignificant part of a fulminating general- 
ized sepsis. None were recognized clinically be- 
fore death, but such recognition could have in no 
way altered their course. 

The second group, wherein the subphrenic in- 
fection complicates the course of acute ruptured 
appendicitis, is the type most commonly seen. 
The clinical syndrome has been thoroughly de- 
scribed in the literature, and the progress of the 
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infection in children seems to differ in no signifi- 
cant way from that observed in adults. The per- 
sistence of the evidences of infection as demon- 
strated by continued fever and tachycardia, ma- 
laise and elevation in the number of leukocytes, 
which is unexplained by the abdominal, rectal or 
urinary findings or by the condition of the wound, 
suggests the walling off of an infectious process 
in some other area. The localizing signs in our 
experience have been varied. Tenderness along 
the course of the twelfth rib or over the liver is 
usually present. We have, however, been un- 
able to distinguish between anterior-space and 
posterior-space infections by this means. Spasm 
in the right upper quadrant of the abdomen, or 
even a palpable mass, is frequently present. Pleural 
effusion, as suggested by dullness or flatness to per- 
cussion, diminution in tactile fremitus and distant 
breath sounds, is usually founds Indeed, the prob- 
lem most commonly resolves itelf into a differ- 
ential diagnosis between a subphrenic infection 
and a pulmonary complication. In this distinc- 
tion the roentgenologic findings are of consider- 
able importance. In our series the most consist- 
ent signs observed were elevation and fixation of 
the diaphragm. These findings have been empha- 
sized by Granger,® Lewald,® Pancoast’® and oth- 
ers. In 2 patients only was air observed beneath 
the diaphragm. Thus, when present, gas is of 
diagnostic significance, but it is usually not pres- 
ent or is a late finding, and hence its absence is 
of no significance. Obliteration of the costophrenic 
angle with a diffuse haziness suggesting pleural 
effusion is frequently present. In 3 of our pa- 
tients, however, the diaphragms were described 
as normal in position, contour and motion, and 
no fluid was observed in the pleural space. Thus, 
the roentgenologic examination may be of aid, 
but no observable abnormality may be present, 
and no commonly found variation from normal 
is pathognomonic. 


The third group, perhaps the most interesting 
and difficult to diagnose, comprises those cases in 
which the subphrenic abscess is metastatic and 
is at once the chief or only disease present and 
the cause of the patient’s admission to the hos- 
pital. These patients have a history of upper 
respiratory infection, otitis media or recurrent 
superficial staphylococcal infection. This is fol- 
lowed some days later by the vague and insidious 
onset of mild malaise and anorexia, associated with 
low-grade pyrexia. These symptoms persist, and 
there begin occasional attacks of abdominal pain. 
These rather mild symptoms gradually increase 
over a period of one to three months until the 
patient is finally brought to the hospital because 
of the appearance of a mass in the upper abdo- 
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men, which may be localized on the side of the 
disease. Usually, some weight loss is present, 
and mild secondary anemia. Examination reveals 
a degree or two of fever, tachycardia, an elevation 
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approach the abscess. In the light of the over- 
whelming statistical evidence recently presented 
by Ochsner and DeBakey* and Faxon,” it appears 
that there is no longer any justifiable reason for 

















Ficure lI. 


Photographs of patient with large subdiaphragmatic abscess secondary to 
multiple hordeola, showing the right upper quadrant abdominal mass. 


of the white-cell count and a diffuse, slightly ten- 
der mass in either the left or right upper quad- 
rant, just under the costal margin. 

The problem in diagnosis is that presented by 
an upper abdominal tumor. In 3 of our 4 pa- 
tients the correct diagnosis was not made until 
the abscess was found at operation. It is our 
belief, however, that with such a history in a 
child with the constitutional signs of a chronic 
infectious disease and an upper abdominal mass, 
an accurate preoperative diagnosis can and should 
be made. Roentgenologic examination may be 
of corroborative value as in the postappendiceal 
variety. 


TREATMENT 


That early and adequate drainage is the correct 
treatment for subphrenic abscess is generally 
agreed. Until recent years, however, the best 
method of approaching these abscesses has been 
much debated. Three general types of operation 
have been evolved to solve the difficulties pre- 
sented by an abscess in as relatively an inacces- 
sible location as is the subphrenic space. These 
can be classified as transperitoneal, transpleural 
and extraserous, according to the route used to 


using any approach other than the extraserous. 
The prolongation of the course, the marked in- 
crease in the incidence of complications and, above 
all, the much higher mortality rate associated 
with both the trans-serous approaches have been 
amply demonstrated. Thus, Faxon has shown 
that contamination of an uninvolved serous cavity 
during operative drainage increases the mortality 
to a level two and a half times as high as that 
in cases in which such contamination is avoided. 
In his series, contamination of a serous cavity 
carried a mortality of 62 per cent, whereas if neith- 
er cavity was contaminated, the mortality was 24 
per cent. In the personal cases of Ochsner and 
DeBakey,* the mortality of trans-serous approach 
was around 45 per cent, and that of the extra- 
serous approach was in the neighborhood of 10 
per cent. The mortality in their large series of 
collected cases showed similar differences. Sur- 
gical rationale and statistical evidence alike de- 
mand that only an extraserous route be employed 
in the drainage of these abscessés. That single 
or two-stage transthoracic procedures aiming to 
obliterate the pleural space are deceptively dan- 
gerous and fail to protect the pleural cavity is also 
clearly shown in these statistics. An infradia- 
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phragmatic retroperitoneal (extraserous) approach 
is clearly the procedure of choice. 

In anterior-space infections, particularly in cases 
in which a mass is present, drainage can be ef- 
fected extraserously by direct approach through the 
anterior abdominal wall. Incision may be either 
parallel to the costal margin or a short, vertical, 
high, paramedian one. The adhesions existing be- 
tween the abscess and the anterior peritoneum 
allow drainage through them without soilage of 
the uninvolved general peritoneal cavity. 

For the posterior-space infections, the so-called 
“retroperitoneal approach” was described by Ochs- 
ner and Graves" and has been utilized by Faxon.” 
This involves resecting the twelfth rib and incis- 
ing horizontally at the level of the spinous process 
of the first lumbar vertebra. The peritoneum is 
then dissected off the undersurface of the dia- 
phragm until the cavity is reached. 


In children, the exact anatomic localization, 
whether anterior or posterior, may be quite indefi- 
nite. Furthermore, this approach, although fa- 
vorable for the superoposterior infections most fre- 
quently encountered in adults, is inadequate or 
at best unduly difficult if the infection lies in the 
anterior portion of the suprahepatic space, as is 
most frequently the case in children. We have 
therefore adopted and used with success a slightly 
different type of retroperitoneal approach. .In this 
procedure, incision is made parallel to and just 
below the costal margin in the midaxillary line. 
The muscle layers are incised until the peritoneum 
is reached. Then, with blunt dissection, the peri- 
toneum is peeled away from the undersurface of 
the diaphragm until the firm pyogenic wall is 
reached, when a finger is inserted in the abscess. 
Drainage tubes are inserted and the wound is 
closed with chromic-catgut sutures to the drain. 
This approach, although similar to that of Ochs- 
ner and Graves in that it is entirely extraserous, 
differs from it in that the incision is slightly lower 
and more lateral. The infection of both the an- 
terior and posterior spaces can be readily drained, 
and the twelfth rib is spared. 

In our series, 11 patients underwent operation 
for drainage of a subphrenic abscess, with 1 death 
—a mortality of 9 per cent. Of these patients, 5 
had direct incisions into anterior-space infections, 
so that the abscess could be drained without open- 
ing the peritoneal cavity. The single death in this 
group occurred in a patient with phlebitis and 
multiple liver abscesses. Five other patients under- 
went a transthoracic approach. In 2, the pleural 
cavity was soiled, with resultant empyema; in 1, 
the peritoneum was opened, with exacerbation 
of the peritoneal infection; in 1, the abscess was 
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not found (perhaps fortunately) and was subse- 
quently drained by the extraserous approach; 
whereas in only 1 was drainage satisfactorily ac- 
complished without complications. Two patients 
were drained by the extraserous approach, one pri- 
marily and one secondarily after an unsuccessful 
transthoracic attempt. Both healed rapidly with- 
out complication. 

To summarize, there were 5 cases that had a 
direct incision and 2 in which the peritoneum 
was stripped from the diaphragm, making 7 that 
for practical purposes had an extraserous ap- 
proach. These patients had a much shorter and 
better convalescence than did those who had a 
trans-serous approach. 

Thus, our experience with the transthoracic ap- 
proach is entirely in line with that of Faxon and 
of Ochsner and his co-workers and has led us 
to abandon the procedure. Although there were 
no deaths in this series, the morbidity was high, 
and we must consider ourselves as enjoying bet- 
ter luck than management in this regard. 


SUMMARY 


A series of 14 children with subdiaphragmatic 
abscess is presented. 

Although subphrenic abscess is not frequent in 
children, when present it represents a serious dis- 
ease, with forbidding mortality if untreated. 

Metastatic infection of the subphrenic spaces by 
way of the blood stream is commoner in children 
than in adults, and presents a characteristic symp- 
tom complex. 

Exact preoperative localization of the abscess is 
more difficult in children than in adults. and 
anterior-space infections are commoner in adults. 

The extraserous approach is by all odds the one 
of choice. Such a procedure with incision in the 
midaxillary line just below the costal margin is 
advocated for use in children. 


300 Longwood Avenue 
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TIDAL DRAINAGE AND CYSTOMETRY IN THE TREATMENT 
OF SEPSIS ASSOCIATED WITH SPINAL-CORD INJURIES* 


A Study of One Hundred and Sixty-Five Cases 


Donatp Munro, M.D.?+ 


BOSTON 


EPSIS is one of the most prolific causes of death 
S and unnecessary disability in patients with 
spinal-cord injuries. Except for an occasional post- 
operative wound infection, it always originates as 
the result of inadequate care either of the urinary 
bladder or of the skin of the back or both. This 
paper deals with the genitourinary aspect of the 
problem, and presents my experiences with 165 
patients with all levels and types of spinal-cord 
injury. 

An understanding of the changes that take place 
in the human urinary bladder following a spinal- 
cord injury is impossible without an equal grasp of 
the physiology of urination. The classic work of 
Denny-Brown and Robertson’ has been confirmed 
by myself,” * McLellan* and many others, although 
some writers, like Langworthy and others’® do 
not agree with us in all details. All do agree, 
however, that the bladder is an organ the funda- 
mental control of which is vested in two reflex arcs 
whose central connections are located in the sacral 
segments of the spinal cord. The peripheral part 
of the first is formed by the parasympathetic 
nerves in the pelvic plexus, and that of the second 
by the internal pudic nerve, which is a branch of 
the sacral plexus. The latter is a somatic nerve, 
and as such the impulses it carries are subject to 
voluntary control. There is also a third reflex arc, 
which comes into play only when the bladder is 
either anatomically or physiologically denervated. 
It lies completely within the confines of the blad- 
der wall, is analogous to Auerbach’s plexus, and is 
extremely inefficient. The motor impulses pass- 
ing over the first two of these reflex arcs are subject 
to modification by other impulses reaching them 
by way of the long tracts in the cord and arising 
in the suprasegmental levels. In addition, the 
musculature of the bladder wall has a specialized 
attribute that is known as the stretch reflex. This 
is a mechanism whereby the individual muscle 
fibers, in response to the stimulus of having pre- 
viously been stretched to their limit, retain the 
choice either of contracting sharply and emptying 
the bladder —a so-called “emptying contraction” 
—or of lengthening themselves and thereby in- 


*From the Department of Neurosurgery, Boston City Hospital. 


+Surgeon-in-chief for and head of the Department of Neurosurgery 
Boston City Hospital. : 


creasing the capacity of the reservoir. This stretch 
reflex allows a hollow organ such as the bladder, 
intestine or uterus to choose, as it were, between 
either one of two responses to a single stimulus. 
It is constantly being invoked in the normal blad- 
der, and the addition of even small quantities of 
urine to whatever may be already present, regard- 
less of amount, sets up a constant succession of 
stretch reflexes. Under appropriate circumstances 
and surroundings, these either turn into emptying 
contractions or, if the set-up is not suitable for urin- 
ation, cause distention of the bladder without con- 
traction of its wall and with an increase in its 
capacity. The impulses that reach the bladder 
from the brain are entirely inhibitory. They de- 
velop because of the dictates of civilization, one’s 
early training, peculiar surroundings and the like, 
and serve to prevent any given stretch reflex from 
becoming an emptying contraction in circum- 
stances that are not suitable. As is well known, 
they may inhibit emptying contractions so success- 
fully as to lead to overstretching and pain and to 
make catheterization necessary. They are entirely 
outside of the conscious sphere and may exert a 
tremendous indirect influence on the life and ac- 
tivity of the individual, but act only to stop urina- 
tion. On the other hand, facilitation of urination 
is entirely outside of the individual's power. It 
depends on and occurs only in the presence of an 
emptying contraction, is totally segmental in so far 
as anatomic connections go, and occurs only be- 
cause the subject may fail to inhibit an emptying 
contraction and thus passively permit urination. 
Although still disputed, the best evidence at this 
time seems to be that in man the sympathetic sys- 
tem, so far as the bladder is concerned, has to do 
only with transmission of pain. A series of per- 
sonal observations made on 12 otherwise normal 
women who had had complete presacral neurec- 
tomies for dysmenorrhea has satisfied me that this 
statement is true. Cystometric observations made 
on their bladders before and after the neurectomies 
showed no change whatsoever in bladder function. 
It must therefore be concluded that the sym- 
pathetic system plays no part in the control of 
bladder activity. Others have made similar obser- 
vations, and there can be little doubt that the earli- 
er and more convenient theory of reciprocal para- 
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sympathetic-sympathetic control of the bladder 
must be abandoned. 

My first 36 cases of injury to all levels of cord 
and cauda equina came under my care before Den- 
ny-Brown and Robertson' had demonstrated in 
more detail the physiology that I have briefly 
sketched above. Twenty-six, or 72 per cent, de- 
veloped major infections of the genitourinary tract. 
This was despite the use of all the then recognized 
methods of treating the bladder in these cases. To 
meet this difficulty the tidal-drainage apparatus 
was developed in 1935, and to ensure its success a 
separate cystometer was also constructed.” The 
former remained unchanged until it was modified 
by MacNeill and Bowler‘ in 1940. By introducing 
the irrigating fluid directly into the bladder by 
way of a two-way catheter or a Y tube attached to 
the outer end of the single catheter while the other 
arm carried the outflow to the siphon curve and 
air seal, they enabled efficient irrigation of the blad- 
der to be carried out with each cycle. This method 
allowed us to demonstrate that irrigation with a 
weak acid solution was much more effective in 
controlling bacteriuria than was alkaline potassium 
permanganate. I accordingly modified our ap- 
paratus to conform to MacNeill and Bowler’s 
change and substituted 0.5 per cent acetic acid for 
1:30,000 potassium permanganate as the irrigating 
fluid. This was a distinct step in advance, but the 
size and lack of transportability of the apparatus 
were still inconvenient. Furthermore, all attempts 
to combine the cystometer and tidal drainage into 
one apparatus failed. Thus, the making of the 
cystometrograms that were so essential to the suc- 
cessful working of the tidal drainage was neglected 
because of the trouble involved in sterilizing and 
setting up two separate pieces of apparatus. With 
the advent of Canada into the war and the need 
for transporting Canadian soldiers with spinal- 
cord injuries from England back to this continent, 
the problem of the continued use of the tidal- 
drainage apparatus during the transatlantic cross- 
ing was solved first by Stewart* and later by Cone 
and Bridgers.? They did their work in both Eng- 
land and Canada and have devised two further 
modifications of my apparatus, each of which is 
portable and also acts as a combined tidal-drain- 
age apparatus and cystometer. 

For the air seal Stewart substituted a capillary 
tube (Fig. 1), connecting this to the bladder out- 
let by way of a Carrel-Dakin glass connector with 
three side openings and one end opening. A 
manometer tube marked with graduations in any 
suitable way is attached to one side opening, the 
capillary tube to the second, and the end of the 
siphon tube to the third. The manometer tubing 
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is kept closed by a clamp on the rubber connec- 
tion when the apparatus is used for tidal drainage, 
and is opened and used as a cystometer when 
cystometrograms are to be made. I have retained 
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Figure 1. Munro’s Tidal-Drainage Apparatus, as Modified 
by MacNeill and Bowler and by Stewart. 


MacNeill and Bowler’s modification with this ap- 
paratus, although neither Stewart in his model 
nor Cone and Bridgers in theirs did so originally. 
Both their apparatus work despite the fact that, 
during siphonage, air bubbles in through the capil- 
lary tube. The bubbles are so small, however, 
that they do not break the siphon until the blad- 
der is empty. We have found, and Cone and 
Bridgers have warned, that care must be taken 
to see that the column of fluid in the descending 
arm of the siphon is of sufficient length to make 
enough negative pressure to empty the bladder. 
For various reasons, chiefly connected with ease 
of cleaning and comprehension on the part of 
nurses and house officers, I prefer and now use in 
all cases the apparatus as modified by MacNeill and 
Bowler and by Stewart. The materials required 
to make it are a 1000-cc. irrigator bottle with a 
bottom opening, an airtight Murphy dropper, two 
compression clamps, a glass Y tube, a piece of 
















glass tubing 70 cm. long with an inside diameter 
of not less than 3 mm., a capillary glass tube 70 
cm. in length, a Carrel-Dakin glass connector 
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Ficure 2. Munro’s Tidal-Drainage Apparatus, as Modified 
by Cone and Bridgers.4 (Reproduced by permission of 
Surgery, Gynecology and Obstetrics.) 


with three side openings and one end opening, a 
waste bottle, appropriate lengths of stethoscopic 
and acid-proof rubber tubing, glass connecting 
tubes and some form of board stand on which to 
clamp the apparatus and thus attach it to the 
bed. Cone and Bridgers’s® latest, and they assure 
me final, model (Fig. 2) is even more portable, 
has fewer parts, and is as efficient as Stewart’s 
model. It is equally suitable for military use. 
The built-in cystometer is fundamentally the 
same as the original U-tube apparatus (Fig. 3). 
All the cystometric observations made with it 
were carried out with the rate of fill set at 120 
drops per minute or less. It is my conviction that 
similar observations are valueless unless they are 
made with an apparatus that approximates the 
normal physiologic rate of fill of the bladder. For 
this reason, observations made with a Rose cys- 
tometer or with others of the type in which the in- 
crements of bladder fill are set at 25, 50 or 100 cc. 
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at a time are probably not reliable. They cannot 
approximate in any way the conditions that exist 
when the bladder is being filled by the kidneys, 
and therefore conclusions based on such observa- 
tions will of necessity be wrong. Neither should 
any dependence be placed on having the patient 
note when he first has a desire to void, nor is 
any information to be gained from it. In the 
first place, a conscious desire to void, if the patient 
is out of babyhood, will depend on his surround- 
ings and a psychologic adjustment to them that 
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Figure 3. The Munro Cystometer. 

differs in every patient and from time to time 
in the same patient. Not to recognize this is to 
fail.to realize that civilization has set up certain 
standards of personal hygiene that at least in 
Anglo-Saxon countries are still in force. Con- 
clusions drawn from information concerning when 
the patient has his first desire to void point not 
to the degree and ‘kind of bladder function that 
he has, but rather to his ability to adjust himself 
to urinating in unusual circumstances. 

The figures that follow are the results of 
studies made with the help of these various types 
of apparatus on 165 patients with injuries of the 
spinal cord and cauda equina. They include ex- 
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amples of edema, hematomyelia, contusion and 
partial or complete transection of all levels of the 
cord; stab wounds and bullet wounds of the cord 
and concussion from bullet wounds of the bony 
canal without direct cord involvement; compres- 
sion by dislocated vertebras, misplaced bone frag- 
ments and extra or subdural clots; and all ages of 


TABLE I. 
Tyrer on 48-Hr. 
INJURY Dratns 
Cervical 
Living 
Dead 
Totals . 5 - 
Dorsolumbar 
Living . . polish ys 
Dead peaee ' 


Totals ee l 


Cauda-equinal 
Living ee eT Ty Tee eet - 
Dead : - és 


Totals 0 


Grand totals 10 


adhesive constriction of the cauda equina by or- 
ganized blood clots. One hundred injuries were in 
the cervical region; 41 involved the dorsolumbar 
and sacral cord, and 24 the cauda equina. The 
mortality of the group as a whole was 43 per 
cent and varied from a high point of 56 per cent 
in the dorsolumbar group through 46 per cent in 
the cervical to a low point of 8 per cent in the 
cauda-equinal patients. The fact that the highest 
death rate was associated with the dorsolumbar 
cord injuries and not, as might be expected, with 
the cervical ones should not be overlooked. 


MEtHop oF TREATMENT 

Tidal Drainage U nnecessary 

Twenty-seven patients had normal function of 
their genitourinary apparatus by the time they ar- 
rived in the hospital, despite the fact that they 
presented unmistakable clinical evidence of dam- 
age to the spinal-cord or cauda equina. Seventeen 
had cervical injuries; 1 was dorsolumtar, and 9 
cauda equinal. Among them were 1 case with a 
fractured itlas, 2 with stab wounds, 2 with radicu- 
litis in addition to cord injury and 1 each with an 
arachnoidal hemorrhage and chronic arachnoi- 


ditis. There were no deaths and no complica- 
a ept for a bedsore that developed in a 
Syphivic patient. This healed promptly on anti- 
syphili: therapy. 
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Tidal Drainage Necessary But Not Used 

Tidal drainage was needed but not used in 37 
patients, including the 36 patients mentioned 
above as having been cared for before the appara- 
tus had been invented (Table 1). Twenty-three 
had cervical injuries, 11 dorsolumbar, and 3 cauda 
equinal. Twenty-six patients died, all but 1 in the 


Data on Cases in Which Tidal Drainage Was Needed but Not Used. 








GENITOURINARY- 


HEALED 


WARD 


Pract Sepsis Brpsorrs 
No ToraL No. 
PRESENT HEALED PRESENT SEPSIS oF CASES 
ON AT ON Al 
DISCHARGE WARD —_ DISCHARGE 
] l 4 5 
2 2 7 18 
0 3 1] 23 
= - l 2 3 
- 7 3 - 5 
) 7 0 4 2 11 
- l - - 2 3 
) l 0 0 2 3 
) 1] 0 7 15 37 


hospital. Ten of these died within forty-eight 
hours of the receipt of the injury and consequent- 
ly did not live long enough to develop sepsis. 
Seven died without evidence of genitourinary or 
other major sepsis. In 9 others, sepsis was present 
and unhealed at the time of death, an incidence of 
56 per cent among those who survived the first 
forty-eight hours. Eleven patients were discharged 
alive. These included 3 with cervical, 7 with dorso- 
lumbar and 1 with a cauda-equinal injury. Three 
patients had major sepsis during their hospital 
stay. In one the sepsis was in the genitourinary 
tract only and in another this was combined with 
a septic bedsore; in the third case the source of 
sepsis was a bedsore alone. There were 8 pa- 
tients who had no sepsis — 4 with cervical and 2 
each with dorsolumbar and cauda-equinal injuries. 
This is an incidence of sepsis among the living 
of 27 per cent. 

When these figures are combined, it appears 
that 12 (44 per cent) of 27 patients who lived 
long enough to need but did not have treatment 
by tidal drainage had major sepsis at the time 
of death or discharge. This sepsis either involved 
the genitourinary tract or had its source in a 
bedsore or both. This incidence compares with 
the 72 per cent of similar major infections that 
developed in 36 patients during the course of their 















10 


stay. Both figures indicate the tremendous part 
played by the untreated genitourinary tract in 
causing death and disability in spinal-cord lesions 
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bedsores that had not healed by the time they died. 
One of these was directly traceable to neglect on 
the ward. The other five were present in spite of 


Taste 2. Data on Cases in Which Tidal Drainage Was Needed and Used. 














GENITOURINARY 
Tracr Sepsis Brpsores 
TyPE OF 45-Er. UNCONNECTED No Torat No. 
INJURY DerATHS HEALED PRESENT HEALED PRESENT Sepsis Sepsis or CASES 
ON AT N AT 
WARD DISCHARGE WARD DISCHARGE 
Cervical 
Living = 4 2 E 24 32 
Dead 12 l l 12 28 
Totals }2 5 2 0 l 4 36 60 
4 } 
Dorsolumbar 
} 
Living i l l 2 9 4 
Dead 4 2 > 
Totals Uv l 0 l my 14 »9 
Cauda-equinal 
Living = > - ] 6 10 
Dead ‘ = l l - 2 
Totals 0 > 0 0 Z l 6 12 
Grand totals 12 9 2 ] S 13 56 101 


under what would otherwise be favorable circum- 


stances. 
Tidal Drainage Necessary and Used 

Tidal dainage was necessary and used in 101 
patients. Sixty had cervical, 29 dorsolumbar and 
12 cauda-equinal injuries (Table 2). Forty-five 
patients died —all in the hospital. Of these, 12 
died within forty-eight hours of the infliction of 
the injury and kefore they had time to develop any 
major sepsis. 

Thirty-three patients developed major sepsis 
during their stay on the ward. Sixteen were dis- 
charged dead —a mortality of 50 per cent. In 9 
of these patients neither the death nor the sepsis 
had any connection with the use of the tidal- 
drainage apparatus. This group was made up of 
3 cases of ruptured urethra from instrumental per- 
foration, 1 of ruptured bladder produced in the 
course of a lithopaxy, 1 of bedsore that developed 
at the site of a bruise sustained at the time of the 
injury and 4 of extensive bedsores that were al- 
ready present at the time the patient came under 
my care. One of the last occurred in a patient 
who subsequently died of a ruptured urethra. In 
addition, 1 patient died as the result of a perito- 
nitis caused by the rupture of an enterostomy fis- 
tula that had been made in order to treat the hypo- 
proteinemia associated with a bad bedsore. The 
latter was healed at the time of the patient’s death. 
One other patient died from femoral phlebitis and 
sagittal sinus thrombosis after he had recovered 
from a nonspecific urethritis. Six patients had 


tidal drainage. Thus, out of 16 patients discharged 
dead, 5 (31 per cent) had sepsis in spite of the use 
of tidal drainage. Attention should, however, be 
called to the fact that in none of these cases did 
the sepsis involve the genitourinary tract. 

Fifteen patients who developed major sepsis and 
were treated with tidal drainage survived (Table 
3). In 3 the sepsis was present at admission, two 
patients having septic bedsores and the other hav- 
ing pyelitis and a renal stone. Both bedsores were 
healed, as was the pyelitis, and the kidney stone 
was removed by the time these patients left my 
care to resume earning a living. None of this 
would have been possible without tidal drainage. 
There were 10 cases of preventable genitourinary- 
tract sepsis and 2 of preventable bedsores in this 
group. All were healed at discharge. The genito- 
urinary cases would not now occur and are trace- 
able to inexperience with the apparatus. The 
other 2 patients represent failures. In one case 
there was a persistent bacteriuria, and in the other 
a failure to attain the proper functional end result 
of their discharge.' 
The 
at discharge and is now in 
a public institution. It can be concluded, therefore, 
that only 13 per cent of patients with nonfatal 
spinal-cord injuries who develop major sepsis will 
not have recovered from it at the time of their 
discharge if they are treated with tidal drainage 
during their hospital stay. Even this figure is un 
questionably too pessimistic in the light of recent 
experience, and I venture to predict that within 
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4 short time it will be possible to eliminate all 
major sepsis in such patients. 

If the above figures are combined and all pos- 
sible cases included, it is apparent that of the 33 
patients who developed major sepsis during their 


Taste 3. Data on Cases of Major Sepsis in 


Sepsis Not Causep 


BY Tipat DRAINAGE 
SEUSIS NOT SEPSIS 
TYPE OF CONNECTED PRESENT 
INFECTION WITH TIDAI AT 
DRAINAGE ADMISSION 


Living Dead Living Dead 


Genitourinary tract: 


Urethritis i a = a 
Epididymitis Sa ata - a - 
ee er ee ee _ “ is 


Pyelitis, with or without kidney 

stone A F- l 
Periurethral abscess - 
Ruptured bladder ....... ms - ~ - 
Hemorrhagic nephritis .. - ~ 
Persistent bacteriuria pial - 
Functional genitourinary failure - 


= oo oe ae i 


Bedsores 
Concomitagt 
Independent 2 2 


Peritonitis eae l 


Totals eres ' 0 3 3 5 


*Includes 2 dupiicates. 


‘ 
tIncludes 1 duplicate. 
3 


tIncludes 3 duplicates. 

ward, in 13 the sepsis was totally 
unconnected with the use of the tidal-drainage 
apparatus. Nine of these patients died. Twelve 
other patients had genitourinary sepsis that was 
preventable. Thus, in only 8 patients out of the 
33 that developed sepsis can the tidal drainage be 
considered a possible causative agent. This is a 
maximum occurrence rate of 24 per cent. 

When the entire group of 101 patients is con- 
sidered, the efficiency of tidal drainage becomes 
more apparent. After the elimination of the 12 
patients who died within forty-eight hours of the 
receipt of their injury and of the 13 in whom the 
sepsis was completely unconnected with the use 
of the tidal drainage, there are 76 patients left, all 
of whom were treated with tidal drainage and 
10 of whom had either genitourinary or bedsore 
sepsis at discharge. This, as previously stated, is 
an incidence of 13 per cent. Of these 10, only 6 
died —a mortality from such sepsis of 8 per cent. 
These figures are comparable with the 40 per cent 
incidence of sepsis among the similar group of 
Patients who were not treated with tidal drain- 
age. \s experience has been accumulating, it has 
been possible to eliminate urethritis, epididymitis 
and Prostatitis, none of these conditions having 
developed in the last five years. Bedsores, too, have 
been } actically eliminated in the last three years 


stay on the 
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by this and other means. It therefore seems rea- 
sonable to assume that this 13 per cent incidence 
can be reduced still further in the future, possibly 
even to the point of elimination of all such sepsis 
in spinal-cord injuries that are properly handled 


Which Tidal Drainage Was Needed and Used. 
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SEPSIS SEPSIS 
PREVENTABLE NOT HEALED HEALED Tota No. 
SEPSIS AQ AT oF CASES 
DISCHARGI DISCHARGE 
Living Dead Living Dead Living Dead Living Dead Total 
3 - ~ l 3 1 4 
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ii és re e on 0 5 5 
2 ~ 3 - 1 4 6 10 
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from the start. The reduction in genitourinary 
sepsis already accomplished has not only made it 
possible to eliminate bedsores but has opened up 
new therapeutic approaches in dealing with the 
neural deficits of spinal-cord injuries. This has 
led to a great diminution in permanent invalidism 
and an increase in the earning power on the part 
of these patients. The intelligent use of tidal 
drainage is now imperative in every patient who 
has sustained an injury to the spinal cord. There 
is no substitute for it. 


CoMPLICATIONS 


I know of no contraindications to the use of 
tidal drainage. It will not run itself, however, 
and to work satisfactorily it must be set up prop- 
erly and be adjusted correctly to the kind of blad- 
der it is serving at the moment. Experience has 
demonstrated that cystometrograms must be made 
at least once a week on all patients with spinal- 
cord injuries if they are to receive the utmost 
benefit from the apparatus. Common conditions 
that lead to other difficulties are looping of the 
rubber tubing in such a way as to form traps, air 
leaks within the apparatus, too short a descending 
arm of the siphon, failure to take down, clean, 
sterilize, and reassemble the apparatus once a 
week, failure to keep the irrigating solution sterile, 








12 





allowing the free end of the siphon tube to get 
below the top of the fluid in the waste bottle, im- 
proper instrumentation because of the absence of 
any complaint of pain on the part of the patient, 
the use of too large catheters and the presence of 
an active mass reflex. 

Improper instrumentation, the use of too large 
catheters and the effect of an active mass reflex 
merit further comment. Instrumentation of an 
anesthetic urethra and bladder, particularly in the 
male patient, is, as the figures just quoted show, 
fraught with grave danger. The possibility of 
catheterizing a small or strictured urethra or of 
performing a lithopaxy without causing pain is 
one that is apt not to occur to the average physi- 
cian or surgeon. As a result, he fails to realize 
until after the damage is done that the styleted 
catheter has not entered the bladder after a slight 
resistance, as he supposed, but that it has actually 
perforated the urethra. For the same reason, a 
fold of bladder wall caught and crushed in a 
lithotrite causes no pain but results in a perforated 
bladder and peritonitis. 

All my cases of urethritis and epididymitis de- 
veloped in the patients seen before I had appre- 
ciated the futility of and danger in trying to pre- 
vent leakage from the bladder by increasing the 
size of the catheter. A catheter that is too small 
works better than one that is too large. In the 
absence of any emptying contraction, leakage is 
controlled by the pressure of the internal sphinc- 
ter on the catheter. This is as effective with a 
small as with a large catheter. Furthermore, 
the small one has the additional advantage of per- 
mitting urethral drainage and thus preventing 
backing up into and infection of the urethral 
glands and evididymis. Concerning the type of 
catheter, my preference is for a rubber rectal tube 
of proper size in the male and a mushroom-tipped 
rubber catheter in the female. The location of the 
hole in the end of the rectal tube instead of the 
side of the catheter is a great advantage. I have 
frequently used, however, and many _ surgeons 
prefer, either one-way or two-way Foley catheters, 
but if such a catheter is used in long-standing 
cases, great care must be taken to see that the 
expansile bulb that holds it in place is pushed 
inward and kept from touching the mucous mem- 
brane of the bladder. If this is not done, a pres- 
sure sore will develop in the bladder wall at the 
point of contact. 

Inasmuch as the reflex bladder can be stimu- 
lated to empty itself by pressure or massage 
through the abdominal wall whenever there is 
any urine in it, an active mass reflex can and 
frequently does cause an emptying contraction 
to develop at highly unexpected and troublesome 
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moments. In such a reflex, the motor response — 
set up by a minimal sensory stimulus anywhere 
on the lower extremities — spreads to involve th 
muscles of the legs and the abdominal wall. [i 
is this contraction of the abdominal muscles that 
stimulates the bladder and causes it to empty. 
Tidal drainage is as yet inefficient in caring for 
such a condition, and I am not certain how best 
to deal with this problem. However, some success 
has been attained by approaching it from the point 
ct view of controliing the reflex rather than drain- 
ing the bladder, but it has not been possible to 
reach any final conclusions as yet. 


Urine CuLrures 


Every one of my patients has had a urine cul- 
ture once a week during the time he remained 
cn tidal drainage. ‘In addition to a tremendous 
variety of other organisms, either colon or proteus 
Lacilli have always been grown from these urines 
so long as the catheter remained in place. Cultures 
are made by an as yet unpublished method de- 
vised by Dr. Daniel W. Badal, a former assistant 
of mine. This method reduces contaminants to a 
minimum. In this way it has been learned that, 
under ordinary circumstances and regardless of 
whether or not the bladder is normal, the urine 
of patients with inlying catheters remains sterile 
for the first seventy-two hours. After that time 
bacteriuria develops in every case. With the 
proper use of tidal drainage in the abnormal 
bladder, however, this bacteriuria remains a_bac- 
teriuria and does not produce significant cystitis, 
ureteritis or pyelitis. This has held true even in 
the cases in which death followed the prolonged 
use of tidal drainage. Figure 4 shows the normal 
gross appearance of the genitourinary tract in 2 
cases in each of which death occurred after one 
and a half years of tidal drainage, one of sepsis 
from a bedsore and the other of acute peritonitis. 
This is characteristic of all similar cases. 

I have used all recommended methods and med- 
icines in an endeavor to sterilize the urines of 
patients with spinal-cord injuries while on tidal 
drainage. Mandelic acid, the arsphenamines intra- 
venously and all the sulfonamides, both by mouth 
and in solution as an irrigating fluid, as well 
as innumerable other solutions including aqueous 
iodine, have all failed as long as the indwelling 
catheter remained in place or as long as a renal 
or bladder stone was present. With their removal, 
and provided the patient survived, the urine ster- 
ilized itself without medication in every case ex- 
cept one. In that case, the patient was clinically 
well but still had a bacteriuria at discharge. The 
end result is not known in this case because follow- 
up studies could not be made. I have now aban- 
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doned as useless all forms of medication designed to 
sterilize the urine of patients who are being treated 
with tidal drainage except for the medicinal ef- 
fect produced by forcing fluids by mouth at 
the rate of 5000 cc. every twenty-four hours for 
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work that is not as yet finished even suggests 
that with proper training and the use of a rubber 
urinal the patient may be able to dispense _per- 
manently with the indwelling catheter. In the for- 


mer case, however, he must learn to take down, 

















Figure 4. Effect of Prolonged Tidal Drainage. 
The gross appearance of kidneys from two patients, each of whom had been treated 
with tidal drainage for one and a half years. 


adults, and by the use of either 1:30,000 potassium 
permanganate or 0.5 per cent acetic acid as an 
irrigating solution — preferably the latter. In the 
absence of residual urine, this bacteriuria is of no 
clinical significance. With removal of the in- 
dwelling catheter, it clears up without further 
aid, 
Expecrep GENiTouRINARY Enp ReEsuLts 

Patients who have any variety of injury to the 
spinal cord or cauda equina that is not fatal within 
the first week now have the right to demand 
certain genitourinary end results. If there is de- 
struction of the sacral segments or roots, the blad- 
der is useless and it may be necessary to consider 
eventual transplantation of the ureters to the 
outside and the permanent use of urinals. If the 
Patient has a transected cord and the mass re- 
flex is not too active, he should expect to be able 
to lead an active and practically unrestricted 
wheel-chair life or its equivalent. Moreover, he 
should certainly expect to be free of the tidal- 
drainage apparatus except at night. Some recent 


clean, sterilize, and set up the apparatus, as well 
as to fix an indwelling catheter in place in a sterile 
manner. He will have a bacteriuria, but should not 
have either clinical cystitis or pyelitis. If the mass 
reflex is active, tidal drainage will not function 
sufficiently well to permit such a patient to live 
outside of an institution at present. All other pa- 
tients with nonfatal spinal-cord injuries should 
expect to have a completely normal genitourinary 
tract with sterile urine at the time of their dis- 
charge from institutional care. In addition, the 
development of bedsores during the patient's re- 
cumbency and regardless of the type or level of 
his cord injury should be cut to the vanishing point 
by the proper use of tidal drainage and other 
means, and death from genitourinary sepsis fol- 
lowing spinal-cord injury should be eliminated. 


SUMMARY 


Tidal drainage was not needed in 27 of 165 
patients with all types and levels of spinal-cord 
injury. 
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Tidal drainage was needed but was not used 
in 37 of these 165 patients. Ten died within 
forty-eight hours of the receipt of the injury. 
Twelve out of the remaining 27 had major sepsis 
at the time of their death or discharge —an in- 
cidence of 44 per cent. 

Tidal drainage was needed and used in 101 
patients. Twelve died within forty-eight hours of 
the receipt of the injury. Thirty-three of the re- 
maining 89 had major sepsis during their stay 
on the ward. In 13 the genitourinary sepsis was 
preventable and in 13 the sepsis had no connec- 
tion with the use of the tidal drainage. Thus, 76 
patients are left, all of whom were treated with 
tidal drainage, and 10 of whom had either geni- 
tourinary or bedsore sepsis at discharge —an in- 
cidence of 13 per cent. 

A brief description of the newest tidal-drainage 
apparatus with a built-in cystometer is given. 
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Certain minimal genitourinary end results ap- 
plicable to patients with injuries of the spinal 
cord or cauda equina are listed. 
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CLINICAL NOTE 


A HIP-NAIL DETERMINER 


ARCHIBALD R. GarpNER, M.D.,* anpb 
GarpDNER MippLesrook, A.B.+ 


LOWELL, MASSACHUSETTS 


HE instrument whose description follows 
allows automatic calculation of the length of 
the nail, pin or screw that should be inserted into 


a simple mathematical slide rule transformed for 
the purpose of giving, by two measurements on 
the x-ray film and one movement of the slide, a 
direct calculation of the proper length of nail, pin 
or screw to be used. The particular instrument 
that we have been successfully using for over 
two years is shown in Figure 1. The directions for 
its use are as follows: 

(1) Set 0 on the B scale opposite 9.0 on the A scale 
(9.0 cm. is the actual length of the direction-finder). 

(2) Place the determiner against the x-ray film (Fig. 





Figure 1]. 


the head of the femur to accomplish internal fix- 
ation of a fracture of the femoral neck. There are 
now in use many known technics by which this 
internal fixation is performed, and, because in the 
one’ which we chose to use a direction-finder is 
employed, we explored the possibility of applying 


*Honorary surgeon, Lowell General Hospital; consulting surgeon, St. 


Joseph’s Hospital, Lowell, and State Hospital, Tewksbury, Massachusetts. 
tStudent, Harvard Medical School. 





2), and read off the number on the B scale corresponding 
to the length of the direction-finder from the left-hand 
end of the determiner. 

(3) Place the determiner against the x-ray film and 
measure the distance from the proximal end of the 
direction-finder to the end of the femoral head on the 
A scale. 

(4) Move the slide so that the B-scale number deter- 
mined in (2) is opposite the A-scale number determined 


in (3). 
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(5) The point where the left-hand end of the slide 
falls on the C scale determines the length of nail to be 


used. 


The distance between the proximal end of the 
nail and the tip of the femoral head, which we 
have preferred to make 1.5 cm., may be as widely 
varied as desired in the construction of the de- 








Figure 2. X-Ray Film with the Engel—-May Direction 
Finder in Place. 


terminer, depending on how much impaction one 
expects or prefers and on how nearly the head of 
the nail, pin or screw is made flush with the sur- 
face of the femur below the greater trochanter. 
Furthermore, although the length of the Engel- 
May direction-finder happens to be 9.0 cm., it 
should be pointed out that, according to the 
length of the particular direction-finder or radio- 
opaque stenciled metal plate? that one prefers to 
employ, a scale can be empirically devised to give 
the proper calculated results. The instrument 
can be readily fashioned as follows: 


_ An ordinary wooden slide rule (price, 50 cents to $1.00) 
is sanded well to receive the numbers. An A scale is 
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constructed in centimeters up to 14 or 15 cm.—in pencil 
for all preliminary work and in India ink for the final 
product (the first nine centimeters—the length of the 
Engel—May finder — are not marked, since there is always 
some magnification of the finder on the x-ray film). 
On the slide next to the A scale a distance of 1.5 cm. 
(the preferred distance from the tip of the pin to the tip 
of the femoral head when the head of the pin is flush 
with the bone) is measured from its tip, and starting 
there, a B scale is made in centimeters. After the A and 
B scales have been constructed, a C scale is made by 
setting 1.3 on the B scale opposite certain numbers on the 
A scale, as follows: 


9.8 equals 7.5-C 
10.4 equals 8.0-C 
11.0 equals 8.5-C 
11.6 equals 9.0-C 
12.2 equals 9.5-C 
12.8 equals 10.0-C 
13.4 equals 10.5-C 


These points should be marked and labeled, and the 
intervening points interpolated. Obviously, the C scale 
is not a centimeter scale. For convenience in the operat- 
ing room the five directions given above are printed on 
the reverse side of the slide rule, and the whole instru- 
ment is varnished, care being taken not to affect the slide. 


In order to test the accuracy of this device one 
has only to set up practical problems, remember- 
ing that few femoral necks in practice are shorter 
than 8.8 or longer than 12.0 cm., and that fortu- 
nately, in most cases, the shorter the hip, the 
smaller the x-ray magnification, and the longer 
the hip, the greater the magnification. The mar- 
gin of error in the practical application of this 
instrument, provided it is properly used, is well 
within the range of safety. 


16 Shattuck Street 
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ERIPHERAL vascular disease is assuming 

greater importance in medicine, not only be- 
cause it is becoming commoner in the ageing 
population,’ but also because it is being more fre- 
quently recognized as a sign of possible remote 
or widespread disease. Recent articles have em- 
phasized the fact that not only arteriosclerosis but 
also thromboangiitis obliterans, Raynaud’s disease 
and scleroderma may be accompanied by vascular 
disturbances in the lungs,” heart”: ® or brain.” ® * 
Furthermore, it has been pointed out that systemic 
diseases such as periarteritis nodosa,* Boeck’s sar- 
coid,®: 1° lupus erythematosus and dermatomyo- 
sitis'' may manifest themselves by vascular signs 
and symptoms in the extremities. However, in 
spite of an enlarging interest in the subject, 
progress in the understanding of the fundamental 
nature of the various peripheral vascular diseases 
has been slow. For this reason preventive and 
therapeutic measures have been largely nonspecific 
and symptomatic. The first part of this review 
will attempt to summarize the current concepts of 
the etiology and pathology of diseases of the pe- 
ripheral arteries, the second to analyze some recent 
suggestions for their symptomatic treatment, the 
third to give a brief résumé of peripheral vascular 
diseases resulting from exposure to cold, and the 
last to present the newer aspects of diseases of the 
veins, especially as they concern the practitioner of 
internal medicine. 


DIsEASES OF THE PERIPHERAL ARTERIES 


Atherosclerosis, by all odds, is the most preva- 
lent and economically the most important vascu- 
lar disease of adults. Recent studies’? indicate that 
this disease is the result of a selective invasion of the 
arterial intima by, and the localization therein of, 
cholesterol-laden (foam) cells derived from the 
reticuloendothelial system. Following the break- 
down of these cells, de-esterified cholesterol is 
deposited in the subintima as plaques, which act 
as foreign bodies.- Vascularization, fibrosis and 


The articles in the medical-progress series of 1941 have been published 
in book form (Medical Progress Annual. Volume II. 678 pp. Springfield, 
Illinois: Charles C Thomas Company, 1942. $5.00). 
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calcification of such plaques occur in varying de- 
grees to produce the familiar lesions of athero- 
sclerosis. Atheromatous plaques may slowly en- 
large to compromise the lumens of the vessels 
and cause gradual occlusion, or may suddenly 
undergo subendothelial hemorrhage and cause 
rapid occlusion.” 

Hereditary predisposition to atherosclerosis and 
to the diseases with which it is commonly asso- 
ciated must be of great significance in determining 
its occurrence. Also, the fact that various hyper- 
cholesteremic disorders, such as diabetes melli- 
tus,'*: !° hypothyroidism,’ nephrosis’’ and various 
xanthomas,’* are so frequently complicated by 
atherosclerosis indicates that a derangement of 
lipoid metabolism plays a fundamental part in 
its etiology. Likewise, the greater frequency of 
atherosclerosis in arteries under increased intra- 
vascular tension, whether due merely to hydrostatic 
effects (in the lower half of the body’) or to sys- 
temic (essential*’) or pulmonary (mitral stenotic”! 
or emphysematous”) hypertension, suggests the 
importance of high arterial pressure in the causa- 
tion of the disease. The etiologic roles of com- 
pression and collapse of the vasa vasorum, and of 
depressed oxygen dissociation properties of the 
blood,” although of great interest, are less clear. 

Thromboangutis obliterans etiologically remains 
a mystery. Its pathology suggests that it is an 
infection involving the veins and arteries in a 
proliferative inflammatory reaction beginning in 
the intima, extending to the entire vessel wall 
and leading to occlusive thrombosis with subse- 
quent fibrous organization.** Streptococci,” tri- 
chophytons** ** and Rickettsia prowazeki*® all 
have been suggested as possible etiologic agents. 
Its predilection for males, young adults, Jews and 
tobacco-smokers is generally recognized but un- 
explained. Thrombophlebitis migrans is a fre- 
quent precursor or concomitant, but produces lit- 
tle local or systemic reaction, although pulmonary 
embolism from this source has been known to 
occur.”? 

The course of thromboangiitis obliterans is ex- 
tremely variable,”* and its distribution patchy; it 
may be slowly or rapidly progressive depending on 
whether it involves small segments of a single ves- 
sel or large segments of a number of vessels. At 
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present there is no indication that any single pre- 
ventive or therapeutic measure is specific. Equally 
good therapeutic results are achieved by the sim- 
plest hygienic measures and the least meddlesome 
procedures. 

Raynaud's disease classically appears in asthenic 
young women in whom attacks of acral vaso- 
spasm occur in response to chilling and to emo- 
tional stimuli. Accordingly, its manifestations are 
thought to be due to an abnormal vasoconstric- 
tor response to local cold**** or to a_hyper- 
reactivity of the sympathetic nervous system.** 
However, its frequent association with sclero- 
derma,** calcification of subcutaneous tissues,* *° 
decalcification of bone,* pulmonary fibrosis* * and 
widespread vascular disease* ** suggests that Ray- 
naud’s phenomenon, in many cases, is merely a 
local manifestation of a more serious systemic 
disorder. 

Periarteritis (polyarteritis) nodosa continues to 
be reported in the literature with ever-increasing 
frequency.** Peripheral vascular involvement, 
when present, may be characterized by palpable 
nodules along the course of superficial arteries, 
pulsating subcutaneous nodules (aneurysms), 
obliteration of the pulse in small arteries and Ray- 
naud’s phenomenon.* Its pathology is essentially 
a fibrinoid necrosis of the arterial wall with an 
associated acute, subacute or healing inflammatory 
cellular reaction that also involves the perivascular 
tissues. 


It has been pointed out that the frequent asso- 
ciation of periarteritis with asthma, urticaria and 
eosinophilia suggests a hypersensitive background 
in its causation.**~*® Lesions typical of periarteritis 
are said to have appeared in patients who had 
hyper-reactions after the administration of foreign 
serum, sulfonamide therapy or both” *8 They 
have also been reproduced in the laboratory rab- 
bit by injecting a single large dose of horse serum.*® 
These observations arouse speculation whether the 
increasing incidence of periarteritis may be due 
to the increasing use of serums, vaccines and 
sulfonamide drugs. 


SYMPTOMATIC TREATMENT OF OCCLUSIVE 
ARTERIAL DIsEAsE 


The ischemia caused by arterial occlusion is 
probably the most potent stimulus for the pro- 
motion of collateral circulation,“ which, in turn, 
is certainly the most important factor in deter- 
mining the ultimate effects of an arterial occlu- 
sion." These facts are still little appreciated, if 
one is to judge from the great variety of thera- 
peutic measures reported to be of more or less 


_ value in the treatment of occlusive arterial 
is€ase, 
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Intermittent venous occlusion is claimed to be 
beneficial,” not only because it may be followed 
(after release) by reactive hyperemia,** but also 
because it has been reported to produce an increase 
in arterial blood flow during the period of obstruc- 
tion.** It has recently been shown, both in man** 
and in animals,*® ** that venous obstruction de- 
creases arterial blood flow during the period when 
venous pressure is increased (above about 30 
mm. of mercury). It is true that following the 
release of venous obstruction there is a short period 
of reactive hyperemia in normal limbs, but com- 
pared with that following the release of arterial 
occlusion it is small in amount, and_ probably 
does not repay the blood-flow debt incurred 
during the venous obstruction.** Furthermore, 
following prolonged periods of continuous**: ** 
or intermittent*® ** venous obstruction there is 
no lasting increase in resting blood flow. 

In limbs with severe arterial impairment, the 
mechanism of reactive hyperemia is apparently be- 
ing constantly invoked. This has been shown 
by the fact that after the circulation in such limbs 
has been completely occluded for periods up to 
fifteen minutes, there is no increase in blood flow 
(on release of the circulation) over the previous 
resting level.“ This is in sharp contrast to the 
marked reactive hyperemia that occurs in normal 
limbs following the release of arterial occlusion.®® 
It indicates that these diseased limbs have con- 
stantly as great a blood flow as is possible in re- 
sponse to the stimulus of blood-flow deprivation. 
It shows the futility of attempting to increase 
arterial blood flow in such limbs by reactive 
hyperemia, especially with such an_ ineffective 
method as venous occlusion. There is a_possi- 
bility that distending the capillary bed may be 
beneficial in these cases, either directly, or indi- 
rectly, by favorably affecting lymph flow, but this 
has not yet been proved. 

Recent studies indicate that positive external 
pressure greatly decreases blood flow, whereas neg- 
ative external pressure does not significantly in- 
crease it in the limbs.*' For these reasons, it 
seems doubtful that alternate  suction-pressure 
technics are of benefit in improving blood flow. 

Producing reflex vasodilatation by warming the 
body increases the blood flow in the forearm and 
calf as well as in the hands and feet.*” Provided 
diseased arteries are capable of further dilatation, 
warming the body should be helpful temporarily 
in improving the nourishment of the tissues. How- 
ever, local heat, unless properly controlled, may 
increase the metabolic demands of the tissues out 
of proportion to the available blood supply,”* and 
thereby do more harm than good. The danger 








18 THE NEW ENGLAND JOURNAL OF MEDICINE 





of burning limbs in which the circulation is min- 
imal also needs constant emphasis. 

The role of the sympathetic nervous system is 
much more important in determining the blood 
flow in the skin areas of the extremities than in 
the muscular areas.5” *°° However, it appears 
that, in the forearm and calf, sympathetic nervous 
activity can alter the blood flow as much as 200 
to 300 per cent.” Apparently in these parts active 
vasodilatation, as well as vasoconstriction, is medi- 
ated over the sympathetic nervous system. These 
physiologic considerations should be borne in mind 
when surgical sympathectomy is contemplated for 
the relief of peripheral arterial disease. 

Surgical sympathectomy is most clearly indicat- 
ed when it can be shown that reflex sympathetic 
vasoconstriction plays an important role in caus- 
ing ischemia.*"'°* This may be demonstrated by 
producing reflex vasodilatation (warming the 
body) or by functional sympathetic block (pro- 
ducing spinal anesthesia, or procainizing the sym- 
pathetic ganglions or peripheral nerves). If there 
is a definite improvement in blood flow after such 
a procedure, it is reasonable to expect a similar 
result after surgical sympathectomy. It has been 
suggested that sympathectomy may also promote 
the development of collateral circulation.’ 

Following preganglionic sympathectomy the 
skin of extremities with arterial disease often im- 
proves, both in color and temperature. However, 
it has been questioned whether this necessarily in- 
dicates improvement in general nutrition in the 
limb.5® Furthermore, as yet no convincing studies 
have appeared demonstrating that blood flow is 
improved in sympathectomized muscular areas as 
compared with unsympathectomized control areas 
(in the opposite limb when there is comparable 
arterial disease). Symptomatic improvement, and 
increased claudication times following surgical 
operation and bed rest, although suggestive, °” °° 
are not conclusive evidence of an improvement in 
circulation due to the operation. 

The natural reparative processes of the body 
make it necessary to control rigidly the experi- 
mental trial of any therapeutic procedure for pe- 
ripheral vascular disease. This is especially true 
when such a specific procedure is applied along 
with various nonspecific measures, such as bed 
rest, warmth and general hygiene. Finally, when 
the procedure in question operates generally in 
the body, making it impossible to compare its 
effects in one part with the status in a control 
part, the physician can have recourse only to the 
statistical method in a large series of patients alter- 
nately treated with the procedure. Until studies 
of this kind are done there will continue to be 





July 1, 1943 








disagreement as to the value of various hormones, 
tissue extracts and intravenous solutions. 


PERIPHERAL VASCULAR DisEAsEs DvuE To 
Exposure To CoLp 


Submarine warfare has focused attention on 
immersion foot—a vascular disease of the ex- 
tremities due to exposure. This condition, seen in 
survivors from ships torpedoed in the cold waters 
of the North Atlantic, is in no way different in 
its etiology and pathology from the trench foot 
observed in the last war.®’ In either case, the le- 
sion is caused by temperatures sufficient to chill 
but not to freeze the tissues. Experimentally, ex- 
posing an extremity to cold causes formation of 
edema fluid with a relatively high protein con- 
centration.°' This is interpreted as meaning 
that cold insufficient to freeze the tissues can pro- 
duce an increase in capillary permeability and an 
inflammatory exudate. The edema formation is 
roughly proportional to the degree of cold and to 
the duration of exposure. Also, experimentally 
cooling the peripheral nerves may abolish sensory, 
motor, vasomotor and sudomotor functions.® 

Shipwrecked sailors exposed to cold for pro- 
longed periods develop swollen, discolored, an- 
esthetic and even pulseless extremities, the 
distal portions usually being affected most se- 
verely.% °° Dependency and immobility of 
the limbs add to the swelling, and possibly to the 
severity of the vascular lesions. Constricting foot- 
gear, under these conditions, also seems to increase 
the resultant damage. Men habitually exposed to 
warm environments, such as those of the Mediter- 
ranean and African races, and those employed in 
boiler rooms, apparently are more susceptible than 
others to immersion foot, but there is no evidence 
that this susceptibility is due to a pre-existing 
vascular abnormality.°° However, one episode of 
immersion foot apparently renders the feet less re- 
sistant to further exposure to cold.® 

In the severest cases reported to date, the feet 
and lower legs have been swollen and anesthetic 
almost to the knees, and the distal halves of the 
feet have appeared gangrenous. A low-grade fever 
is not uncommon for the first few days after rescue 
and is no cause for alarm. A high temperature, 
usually indicative of infection, is more serious. 

After rescue and warming of the body the 
limbs become hyperemic and remain so for several 
days to six weeks. The hyperemia is associated 
with an increase in edema formation and occa- 
sionally with the appearance of blebs containing 
serous or serosanguineous fluid. In cases in which 
the hyperemia is most intense, sweating and sen- 
sation are usually absent, and subcutaneous hem- 
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orrhages may occur. When the hyperemia fades, 
the skin of the feet desquamates. Gangrene, if 
present, is rarely more than superficial, but in- 
fection, either in the presence or absence of gan- 
grene, constitutes a serious complication. 

The anesthesia disappears quickly in the proxi- 
mal areas but only slowly in the distal areas, where 
nerve damage is more severe. A burning, tingling 
pain accompanies the return of sensation and 
often persists until nerve regeneration is complete. 
Sweating and sensation reappear in the same 
areas practically simultaneously. 

Treatment should be directed toward avoidance 
of further injury, reduction of the hyperemia and 
edema, and maintenance of strict asepsis. The 
patient should be lifted aboard the rescuing vessel 
and body warmth restored, but the limbs should 
be kept cool and elevated until the hyperemia sub- 
sides. Application of cold packs is the most ef- 
fective means of cooling, but spraying water into 
the air current of a fan directed toward the feet 
or simply exposing the limbs to a room tempera- 
ture of 70°F. may suffice. Moderate cooling re- 
duces hyperemia, promotes resorption of edema 
fluid and blebs, prevents hemorrhage into the tis- 
sues and minimizes pain. If pain is not dimin- 
ished or abolished by cooling, opiates are employed, 
and even nerve crush may be considered.® 

Sympathectomy is not advisable in the hyper- 
emic stage because blood flow in the large vessels 
is already maximal. However, if after recovery 
there is evidence of organic or functional (vaso- 
constrictor) arterial disease, sympathectomy may 
be indicated. 

Survivors of ships torpedoed in subtropical or 
tropical waters also develop swollen, painful feet, 
but do not present the cutaneous vascular changes 
seen in immersion foot.** These men, subjected 
to intense heat and short water rations, become 
dehydrated and develop nutritional deficiency due 
to an inability to swallow the concentrated emer- 
gency rations. Cheilitis, glossitis and stomatitis, 
in addition to peripheral neuritis, suggest that vita- 
min B deficiency is an important factor. Thus 
protein and vitamin deficiencies probably contrib- 
ute to the edema and the pain. 

Chilblain and pernio (erythrocyanosis) deserve 
mention because of their relation to immersion 
foot." Although also due to -exposure to cold, 
they are seen, in contrast to immersion foot, most 
commonly in patients with a history of cool limbs 
in summer as well as winter. This suggests that 
:they are liable to occur on the basis of a pre- 
existing circulatory disturbance in the limbs. 

Chilblain® occurs on the dorsum of the fingers, 
hands or feet as a localized, warm, red, pruritic 
‘welling that may disappear in a few days, but 
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more often becomes an indolent lesion, dull red 
or violaceous, proceeding to painful bleb forma- 
tion or ulceration. It is due to repeated or pro- 
longed exposure to cold insufficient to freeze the 
tissues and appears (in temperate zones) at the 
onset of cold weather, recurring each year in the 
same exposed areas of the body. 

Pernio,*” © an essentially similar lesion involv- 
ing the lower parts of the legs, occurs especially 
in women because their mode of dress affords in- 
adequate protection for their legs against cool 
weather. 

Strictly speaking, frostbite, in contradistinction 
to immersion foot, chilblain and pernio, is due to 
freezing of the tissues, with mechanical disruption 
of cell structure. Actually, however, it fre- 
quently occurs in association with one of the 
other syndromes. When the freezing is super- 
ficial, thawing is followed by the typical cutaneous 
response to injury, namely local reddening, wheal 
and flare, but, when the skin is frozen more ex- 
tensively, or when the subcutaneous tissues are in- 
volved, it is accompanied by bleb formation, or 
by necrosis and ulceration. Thawing should be 
slow, not only to lessen the pain and edema for- 
mation, but also to reduce the secondary tissue 
damage that occurs during the excessive local re- 
action when thawing is too rapid. Thus the time- 
honored remedy of applying cold (slight relative 
warmth) to a frozen area has a rational basis. 
Rubbing or friction, on the other hand, is not 
recommended, since it but further traumatizes al- 
ready damaged tissues. 


DIsEASES OF THE PERIPHERAL VEINS 


Varicose veins, still numerically the most impor- 
tant problem of the peripheral venous system, are 
best treated by surgical ligation, excision or in- 
jection." Unless, however, the possible variations 
in the superficial venous drainage of the limbs are 
taken into account at the time of operation, vari- 
cosities are liable to recur.7"*7* Furthermore, fol- 
lowing therapeutic injection of the superficial 
veins, chemical thrombosis may extend into the 
communicating and deep veins and cause post- 
treatment edema and pain. This complication 
has been treated by the use of the anticoagulant 
heparin. 

Varicose veins, when extensive, may be respon- 
sible for cardiovascular symptoms such as fatigue, 
exertional dyspnea, dizziness, precordial distress 
and syncope in the orthostatic position.** In this 
position the return of blood through superficial, 
as contrasted with deep, veins in the legs is rela- 
tively slight, and is but little affected by muscular 
activity, even in normal persons."* When there 
are varicose veins with incompetent or even throm- 
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bosed**: 7 valves, actual stagnation of blood occurs 
in the varices, which may pool a sizable portion 
of the total blood volume. This results in an 
insufficient return of venous blood to the heart 
and causes symptoms of orthostatic collapse. Some 
patients have been greatly relieved of these symp- 
toms following proper treatment of their varicose 
veins.'* 

Phlebothrombosis is an insidious disorder, since 
it is accompanied by little or no local inflamma- 
tory reaction to signal its presence or to fix the 
thrombus in situ." Consequently, its first sign 
may be the occurrence of embolism in the 
lungs.** *° Conditions predisposing to venous 
thrombosis, such as myocardial failure, malig- 
nancy, obesity, debility, severe infections, varicosi- 
tics, trauma and surgery, probably operate in a 
variety of ways.’” 8° $t One of these certainly is 
to slow markedly the circulation in the limbs. *° 
Postoperatively, maximal slowing of the circula- 
tion in the legs is said to coincide with the time 
when phlebothrombosis and pulmonary embolism 
most commonly develop.S* Other factors recently 
suggested as possibly important in predisposing to 
phiebothrombosis include the occurrence of hyper- 
prothrombinemia after surgical operations and 
the development of cold agglutinins after certain 


infections.*° 

Deep breathing, bicycle exercises, and flexion and 
extension of the extremities are useful in speeding 
the circulation and lessening the danger of venous 
thrombosis.*2: 8° Some authors*’ have recommend- 
ed the administration of thyroid for this purpose. 
Unfortunately in debilitated and especially in 
cardiac patients, these procedures are difficult to 
carry out. However, measurement of the circum- 
ference of the limbs and the application of Ho- 
mans’s maneuver — dorsiflexion of the foot to elicit 
pain in the calf or popliteal space or both —can 
and should be done daily in order to detect the 
presence of phlebothrombosis."? Determinations 
of venous pressure, especially after exercise of the 
limb, may indicate the presence of local venous 
obstruction.’ Venography has also been recom- 
mended to show the location and extent of the 
lesions,” but even though the venogram is nega- 
tive, thrombosis is not excluded.” It is also well 
to remember that angiography is not without dan- 
ger of serious or even fatal toxic reactions, and 
that rigid precautions should be observed in the 
use of contrast media in the roentgenographic di- 
agnosis of diseases of the peripheral vessels.” 

The treatment of phlebothrombosis has been 
confused by the desire to avoid the danger of em- 
bolization. This latter consideration is of so much 
greater importance that measures designed to 
prevent the separation of the thrombus, once it 
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has formed, must take precedence over therapev- 
tic procedures against phlebothrombosis per se. 
Therefore, active or passive motion is contrain- 
dicated when it seems probable that thrombosis 
has occurred.** Moreover, rest, immobility, local 
heat and elevation of the limbs may be inadequate 
in preventing embolization.** For these reasons a 
more positive approach, venous ligation, is rec- 
ommended. It has been emphasized that unilateral 
ligation may not be sufficient, since the predis- 
posing factors to phlebothrombosis operate gener- 
ally, and quite often thrombosis is present in both 
legs. Furthermore, embolization is more liable 
to occur from the less obviously involved (less 
symptomatic) limb. Finally, ligation should be 
performed high enough to preclude the possibility 
of embolization from proximal extension of the 
clot. In some cases it may be necessary to ligate 
even as high as the inferior vena cava.” , 
Thrombophlebitis is less frequently a source of 
pulmonary embolism than is phlebothrombosis be- 
cause the associated inflammatory reaction or- 
ganizes the clot and prevents its breaking off. 
However, if the thrombus extends proximally, the 
fresh clot may not be sufficiently adherent, and 
emboli may be broken off by the current of 
blood.” Therefore the same therapeutic measures 
as those used in phlebothrombosis should be con- 
sidered. In addition, if the extremity is cold, 
painful, sweaty, pale or cyanotic, procaine block 
of the sympathetic ganglions is recommended for 
relief of arterial spasm.** Rarely is the associated 
spasm severe enough to cause gangrene.®® More- 
over, not all patients with thrombophlebitis have 
abnormal arterial constriction in the affected limb: 
some may have a warm limb with good color. 
Lately there has been considerable interest in 
the use of anticoagulant agents for the prevention 
and treatment of intravascular thrombosis, but 
unless carefully controlled these agents may lead 
to severe hemorrhages.*7'” In spite of its high 
cost, heparin is probably still the anticoagulant of 
choice." Administered intravenously its action 
is immediate and may be controlled by varying 
or stopping its administration, by giving protamine 
or by transfusions of plasma or blood. Dicoumarin, 
on the other hand, although inexpensive and easily 
(orally) administered, has several disadvantages. 
Its action is delayed and unpredictable, and since 
it has no effective antidote, its control may be 
difficult.” . 


* * * 


Considered in their wider aspects, diseases of the 
peripheral vessels should be of interest not only to 
the surgeon specializing in them, but also to the 
practitioner of general or internal medicine. This 
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is so because these affections may be the first or 
only sign of existing or impending damage in 
more vital organs that are supposed to be the pri- 
mary concern of the internist. 
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CASE 29261 
PRESENTATION OF CASE 


A sixty-year-old Cuban was referred to this hos- 
pital because of a persistent cough and a mediasti- 
nal tumor. 

For years the patient had been bothered by a 
slight nonproductive cough. Three months before 
entry the cough became worse, particularly when 
the patient was lying down, and became produc- 
tive of one to two teaspoonfuls of gray-white 
phlegm. At that time he developed “a tired feel- 
ing” in the upper sternum. A month later he 
had intermittent dull, burning pains beneath the 
sternum and in the upper left chest, which were 
unrelated to effort or position and seemed to ra- 
diate through to the left scapula. The pains grad- 
ually increased in frequency and became almost 
constant. Exertional dyspnea, unassociated with 
orthopnea, developed and gradually became worse. 
One month before entry the patient’s voice be- 
came hoarse, but there was no dysphagia. There 
was no palpitation, ankle edema, cyanosis, blocdy 
sputum or weight loss. 

The family history was noncontributory. The 
patient's wife had never been pregnant. The pa- 
tient denied a penile sore, gonorrhea or a skin 
rash. Seven years before admission he developed 
filariasis, characterized by fever, “large glands” in 
the groin and “white urine” from the left kidney. 
A biopsy of a groin node showed filaria. He was 
treated with “ice therapy,” and the illness prompt- 
ly cleared. Since that time the patient had found 
it necessary to travel in the New England states 
or Canada during the summer months to avoid 
relapses. 

Physical examination disclosed a pale, sallow, 
somewhat dehydrated man who coughed frequent- 
ly, producing frothy yellow svutum. The pupils 
were equal and reacted to light and accommo- 
dation. The neck veins were not distended. One 
examiner felt a tracheal tug. The cardiac apical 
mpulsc was felt 8 cm. to the left of the mid: 
stern. line in the fourth interspace. The sounds 
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were of good quality, and no murmurs were 
heard. The second aortic sound was louder than 
the pulmonic; neither was accentuated. The 
lungs were clear; the abdomen was negative. 

The blood pressure was 100 systolic, 60 diastolic, 
in both arms. The temperature, pulse and respira- 
tions were normal. 

The hemoglobin was 12.8 gm., and the white- 
cell count 12,800, with 74 per cent neutrophils, 14 
per cent lymphocytes and 12 per cent monocytes. 
The urine was normal. Blood Hinton and Was- 
sermann tests done in dilution were repeatedly 
negative. The sputum did not contain acid-fast 
organisms on one examination. The nonprotein 
nitrogen was 24 mg. per 100 cc., and the protein 
7.1 gm. An electrocardiogram showed slight sinus 
arrhythmia, with an average rate of 80. The PR 
interval was 0.15 second. Ti was low, and T» 
and Tp upright; Ts showed a slight late inver- 
sion. The QRS complex was slightly blurred. 

A chest roentgenogram (Fig. 1) disclosed a 
rounded mass with fairly sharply defined borders 
in the region of the aortic knob and descending 
portion of the aortic arch. This mass was about 
8.0 cm. in diameter and could not be separated 
from the shadow of the aorta. Pulsations were 
visible over it, but their amplitude was less than 
that of the heart beat. The heart was not in- 
creased in size or abnormal in shape. The visible 
portion of the aorta was not abnormal. The left 
bronchus was displaced downward and inward by 
the mass and was also somewhat narrowed, but 
not blocked. There was an area of dullness in the 
right upper lobe immediately lateral to the mass 
described. The character of the dull area sug- 
gested a localized atelectasis. The diaphragm was 
low on both sides, and its respiratory movements 
were limited. There was no evidence of air trap- 
ping. An angiogram, although correctly timed, 
was unsatisfactory; the film taken at the time the 
opaque substance (Diodrast) passed through the 
aorta was blurred because of motion. 

An operation was performed on the sixteenth 
hospital day. 

DiFFERENTIAL D1AcGNosis 


Dr. Wittiam B. Breep: This man had been 
quite well up to three months previous to admis- 
sion, when he began to cough and show signs of 
bronchial irritation on the left. Certainly his symp- 
toms did not indicate that he had heart disease, 
and examination of the heart confirmed this. The 
electrocardiogram was not conclusive concerning 
any particular cardiac disease. 

A whole paragraph discusses filariasis, but I shall 
devote little time to this diagnosis, since I know 
practically nothing about it. 
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Dr. Tracy B. Matiory: Dr. Cordero, who is 
here, can perhaps tell us about it. 

Dr. Breep: I hope to hear from him. I do not 
believe, however, that filariasis produces anything 
of this nature in the upper mediastinum. At the 
moment, unless I hear something from someone 
who knows more about it than I do, I shall discard 
the whole question of filariasis. 

It is interesting that one person felt a tracheal 
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says about the films. There is one thing that 
wondered about, Why was he not bronchoscoped ° 
The x-ray film showed a narrowing of the lef 


bronchus but the patient was operated on before 


bronchoscopy was performed. 


Dr. Georce W. Hoitmes: He had been broncho- 


scoped in Cuba. 


Dr. Breep: Did you have a report of the bron- 


choscopy in Cuba? 
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tug. I shall certainly not accept that if only one 
person felt it. It is a sign difficult to be sure of, 
and unless everybody felt it, it should not be 
accepted. 

The blood showed a moderate degree of anemia 
but nothing characteristic. They did their best 
to obtain a positive Hinton test, having done 
many tests in dilution, but it was repeatedly neg- 

ative. 
We then come to the x-ray studies. The diag- 
nosis depends almost entirely on what Dr. Holmes 


Figure 1. Roentgenogram of Chest. 
The larger arrow points to the collapsed left upper lobe, 
and the smaller one to the residual lipiodol. 


Dr. Homes: It was essentially negative. 


Dr. Breep: They found no narrowing of the 


left bronchus by bronchoscopy? 
Dr. Homes: No. 


Dr. Breepv: The problem narrows down to 
whether he had a cystic or a solid tumor of the 
mediastinum or an aneurysm. I should like to 
ask one question before Dr. Holmes talks. Could 
an aneurysm of the aorta displace the left bron- 


chus downward and inward? 
Dr. Hoimes: I think it could. 
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Dr. Breep: I do not quite understand how, 
anatomically, an aneurysm of the aorta could dis- 
place the left bronchus downward and inward. 

Dr. RacpH Apams: The left primary bronchus 
comes out anterior to the aortic arch as it com- 
pletes its turn posteriorly, so that mechanically it 
would be possible for an aneurysm of the antero- 
lateral surface of the arch of the aorta, just before 
it straightens out, to push the bronchus downward 
and inward. 

Dr. Breep: It may be mechanically possible, 
but I do not believe that I have ever seen an 
aneurysm of the aorta that displaced the bron- 
chus in this fashion. 

We have to consider a cystic or solid tumor 
arising somewhere in the mediastinum or from a 
bronchus. This man had some atelectasis of the 
left upper lobe. He may have had a carcinoma of 
the bronchus with a large metastatic lymph node. 
From the progress of the story, I am inclined to 
think that it was probably a malignant rather than 
a benign process. I should also like to ask if 
there was any accurate preoperative diagnosis put 
forward. I suspect they operated for diagnosis 
as well as treatment. 

Dr. Hotmes: This patient was carefully studied 
in Cuba by an excellent man, Dr. Pedro Finares, 
and I have some of his films here, as well as 
some of our own. He was referred to this hos- 
pital largely for treatment. ‘They felt reasonably 
certain of the diagnosis. When we started to 
study the patient here we were unable to make 
a definite diagnosis. We eventually arrived at 
the same place that Dr. Breed has, namely, that 
this was either a tumor or aneurysm. Between 
what was done in Cuba and here, he had every 
possible test performed and we were still some- 
what in doubt about the diagnosis. 

Dr. Breep: I still think that, if he had been 


bronchoscoped here, something might have been 
found. 


Dr. Hotmes: I do not believe so, and I shall 
tell you why in a moment. 
_ This film was taken by Dr. Finares, after the 
injection of lipiodol. You can see the outline of 
the trachea at its bifurcation; this is the right de- 
scending bronchus, and here is the left descending 
bronchus. The mass lies in the angle between 
the bronchus and the trachea and has com- 
pressed the bronchus. If you look at the earlier 
films you notice an area of atelectasis in all the 
films. If the patient had a plugged bronchus it 
would be the bronchus leading to this area, and 
the bronchoscope would not reach that bronchus. 
Bronchoscopic examination, therefore, would be of 
no particular value. 


This is the mass here. You can see it in the 
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lateral view, and we were never able to separate 
it from the aorta. This film was taken also by 
Dr. Finares and is a kymogram, a graphic method 
of showing whether or not pulsation is present. 
You do not have to rely on fluoroscopy. These 
lines represent the excursion of the heart or organ 
you are studying during the test. Over this area 
there is some excursion, not as marked as it is in 
the heart. We also have films over a considerable 
period of time, and there is a progressive increase 
in size, not by starts and stops. A portion of. the 
lung is collapsed, and of course that is more 
likely to occur with a tumor that arises in and 
plugs a bronchus than with an aneurysm. An 
aneurysm can produce a collapsed lung, but it is 
only fair to say that an aneurysm of this size and 
position is unlikely to do so. 

Then we tried taking over-exposed films to 
see if we could determine whether there was cal- 
cium in the walls of the tumor. The man had a 
negative Hinton test. So if it was an aneurysm 
it must have been on some basis other than syph- 
ilis. We were unable to demonstrate calcium. 
The heart was not enlarged. Not all cases of an- 
eurysm have an enlarged heart, but a good many 
of them do, so that ought to help some. 

Then we attempted to doa stunt that we thought 
would give us the answer — an arteriograph. The 
patient was willing to submit to it and the dye 
was injected into a vein. As you see, it first went 
to the right side of the heart; later it was in the 
pulmonary circulation; then a little later you see 
it in the left side of the heart. At that time it 
should have been in ihe great vessels and have 
given us the answer, but I was unable to interpret 
the findings. The film: was not quite good enough, 
and the density of the dye was not great enough, 
possibly owing to the facr that it was injected too 
slowly. I think it is fair to say that the shadow 
of the tumor did not change appreciably in 
density, which it should have done if it were 
an aneurysm. , 

Dr. Breep: This shadow looks almost continu- 
ous from the top of the heart. 

Dr. Hoitmes: No; I do not believe that it is. 
We were not able to make a positive diagnosis, 
but we thought that this evidence was against 
aneurysm. ' 

Dr. Breep: Have you ever seen by x-ray a mass 
like this in the mediastinum representing a lymph 
node enlarged by metastasis from a bronchiogenic 
carcinoma? 


Dr. Hotes: Yes. 


Dr. Breep: A small tumor with a large lymph 
node in this location is a perfectly good explana- 
tion? 
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Dr. Homes: Yes. 

Dr. Breep: I am glad of that because that is 
what I should like to put as number one: an en- 
larged mediastinal lymph node caused by metasta- 
sis from a bronchiogenic carcinoma in the left up- 
per bronchus. You have heard all the reasons. I do 
not believe that it was an aneurysm. In the first 
place if it were on an arteriosclerotic basis one 
would expect it to be calcified. The location 1s 
against its being syphilitic and, moreover, the 
Hinton test should have been positive. 

Dr. Homes: I might give one more clue. If 
it was an aneurysm, it was located in just the right 
place to produce a good tracheal tug. 

Dr. Breep: I do not believe that there was a 
tracheal tug. That statement was probably pro- 
duced by the fervor of someone trying to make a 
diagnosis. Maybe he was backing an aneurysm. 
You have done that. Each of us has backed his 
own horse. If it was not a metastatic lymph node, 
I have not the foggiest notion what it was. 

Dr. Matory: Dr. Cordero, can filariasis be 
generalized enough to give mediastinal or pleural 
involvement? 

Dr. Fernanpo Corpero: No. In the cases that 
we see in my country (Guatemala), the disease is 
cutaneous, with enlargement of only the super- 
ficial lymph nodes, especially the inguinal. We 
performed 60 or 70 autopsies on patients with 
filariasis and were unable to find any kind of 
microscopic lesions in the deeper tissues of the 
body, except for a few cases in which the infection 
had been present for five to ten years. In these, 
the tracheal lymph nodes were enlarged. Fur- 
thermore, all these cases of filariasis had character- 
istic blood changes. In 99 per cent an eosinophilia 
of at least 30 per cent was found. In this case 
eosinophilia was not present. Therefore I do not 
believe that it was filariasis. 

Dr. Apams: I should like to ask Dr. Holmes 
if he can state in which direction the trachea is 
displaced. It is to the right in the anteroposterior 
view. If he can make a positive statement regard- 
ing the displacement of the trachea in the lateral 
view, this might give a conclusive clue. 

Dr. Breep: I do not recall that the trachea was 
displaced. 

Dr. Apams: Am I correct in believing that the 
lower end of the trachea at the carina is displaced 
to the right in the lateral view? 

Dr. Hoimes: Yes. 


Dr. Apams: Is the trachea displaced in any 
other direction? 

Dr. Hormes: What was said in the report? 

Dr. Breep: It did not say. No one said it was 
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displaced to the right in the report, but it obvi- 
ously is. 

Dr. Avams: If the trachea were displaced an- 
teriorly as well as laterally the mediastinal mass, to 
be an aueurysm, would have had to extend under 
it from a lateral origin, which it obviously does 
not do. Therefore, if the trachea is displaced an- 
teriorly, I believe this must have been a carcinoma 
of the lung, as Dr. Breed has stated. 

Dr. Hoimes: I think the trachea is displaced 
anteriorly. 

Dr. Apams: It would be impossible for an 
aneurysm arising in the ascending aorta to dis- 
place the trachea:anteriorly. 

Dr. Hormes: That is an excellent point. 


CuinicaL DraGnosis 
Aneurysm of aorta. 


Dr. Breep’s Diacnosis 


Carcinoma of left upper-lobe bronchus, with 
metastasis to mediastinal lymph node. 


ANATOMICAL Dtracnosis 


Bronchiogenic carcinoma of left upper lobe, 
with peribronchial and peritracheal metas- 
tases. 


PATHOLOGICAL Discussion 


Dr. Matiory: There was a great deal of back- 
ing and filling on the part of all the people forced 
to attempt to make a diagnosis on this case. The 
patient was referred to Dr. Robert Linton, with the 
question whether it was an aneurysm that ought 
to be wired, and to Dr. Richard Sweet with the 
question whether it was a tumor that ought to 
be explored. It was evidently decided to explore, 
and Dr. Sweet operated. On opening the thorax, 
he came down upon a large mass of lymph nodes 
beside the trachea. He took a biopsy specimen, 
which showed frank carcinoma. Through this 
incision he was able to palpate the left upper 
lobe and found the primary tumor. 

Dr. Hormes: One other statement that might 
be brought out now is that following the biopsy 
the patient was given 3000r of million-volt x-ray 
therapy front and back, and you can see by com- 
paring the first plate and the last one that there 
was no appreciable effect on the tumor. If we had 
used that as a therapeutic test we should have 
decided that it was an aneurysm. 

Dr. Breep: What was the x-ray diagnosis? 

Dr. Hotmes: I never was very positive. I be- 
lieve that I was a little more in favor of aneurysm 
than of tumor. When you go back over them, 
there is enough evidence in the x-ray films to have 
made a correct diagnosis, but I did not do it. 
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CASE 29262 
PRESENTATION OF CASE 


A fifty-six-year-old laborer entered the hospital 
because of severe lower abdominal pain and con- 


stipation. 

The patient was in good health, having never 
been severely ill, until twenty days before admis- 
sion when, after no particular change in diet, he 
began to have severe low abdominal pain, referred 
chiefly to the left of and below the umbilicus. 
This pain continued in episodes of increasing 
severity. He then became constipated, being 
unable to have a bowel movement without a 
cathartic or enema. On one occasion he reported 
passing dark-red blood by rectum. He developed 
anorexia, and because of this the intake of foods 
and fluids had been markedly diminished. He 
had lost about 35 pounds during the present illness. 

Six days prior to entry the lower abdominal 
pain and anorexia increased in severity. Thirty- 
six hours before admission the patient began to 
vomit; at first the vomitus was a bitter yellowish 
fluid but during the few hours before admission it 
changed to a foul-tasting, fecal-smelling, brownish 
material. He had taken little by mouth during 
the previous week and had had no results from 
enemas for several days, although he had con- 
tinued to pass gas by rectum up to the time of 
admission. On the day of admission he vomited 
continually; this relieved the pain in the left 
lower quadrant for a few minutes, but it then 
came back in waves about four minutes apart. 
On the day of admission, the patient believed 
that his abdomen was larger than it had been. 

The family and past histories were noncontrib- 
utory. 

Physical examination showed a tired, dehydrated, 
co-operative man who was obviously in distress 
from pain and repeated vomiting. The heart and 
lungs were normal. The abdomen was somewhat 
distended. Peristalsis was good, sometimes rush- 
ing, but the sounds were not high pitched. No 
masses were felt. There were tenderness and 
questionable spasm to deep palpation in the left 
lower quadrant. Palpation in this region caused 
pain all over the abdomen, especially in the right 
upper quadrant. After one examination, there 
Was rushing peristalsis ending in fecal vomiting 
ve minutes later, Rectal examination and _proc- 
toscopy for a distance of 35 cm. were not re- 
markable. 

The blood pressure was 100 systolic, 85 diastolic. 

The temperature, pulse and respirations were 

normal, 

Pasar p the blood revealed a_red-cell 
570,000, with a hemoglobin of 80 per 
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cent, and a white-cell count of 9900, with 85 
per cent neutrophils. The urine was normal. One 
stool was guaiac negative. 

A flat plate of the abdomen revealed several air- 
filled loops of small intestine that appeared slightly 


wider than usual. There were several areas of 
calcification measuring 1 cm. in diameter in the 
right midabdomen above the fifth transverse 
process. 

When examined a few hours after admission 
the patient complained of abdominal pain, mostly 
paraumbilical and to the left, with pain in the back 
or shoulders and no abdominal discomfort or pain 
above the belt line. The abdomen was held in 
some voluntary spasm, but the right rectus muscle 
seemed tighter than the left. Tenderness was 
diffuse. Peristalsis was not particularly active ex- 
cept at five-minute periods, when he complained 
of colic. At these times, tinkles were heard but 
no rushes. The colic seemed to be paraumbilical 
and to move from left to right. The patient 
vomited fecal material, and a stomach tube pro- 
duced 300 cc. of such material. A strenuous two- 
hour attempt to pass a Miller—Abbott tube through 
the pylorus was unsuccessful. At the end of this 
procedure the patient was tired out and the 
Miller—Abbott tube was replaced by a Levine tube. 

Despite intravenous glucose and saline infusions 
and morphine, the patient grew more restless and 
the pain and vomiting occurred oftener. The pulse 
and respirations rose to 180 and 58 respectively 
and the temperature dropped to 97°F. approxi- 
mately twelve hours after admission. The patient 
became slightly disoriented and deeply cyanotic, 
and the abdomen became quiet. The extremities 
were cold and clammy. The heart sounds were 
weak and of poor quality, and no blood pressure 
could be obtained. He died fourteen hours after 
admission. A 

DiFFERENTIAL DracNosis 1 

Dr. Ricuarp H. Wattace: This patient had the 
classic symptoms of intestinal obstruction — ab- 
dominal cramps, fecal vomiting and obstipation. 
Colicky pain in the lower abdomen should have 
its origin in the large bowel, and with this, in a 
man of his age, pain and tenderness in the left 
lower quadrant are most commonly caused by 
diverticulitis of the sigmoid. The absence of a 
mass and no elevation of temperature or white- 
cell count should rule out this lesion, and in 
addition the x-ray films show no dilatation of the 
cecum or even an abnormal amount of gas any- 
where in the colon. With such striking symp- 
toms of intestinal obstruction these findings should 
eliminate the large bowel as the source of his 
trouble. The frequency of fecal vomiting greatly 
favors small-bowel obstruction, since, in general, 
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the rule holds — the higher the obstruction in the 
intestine the oftener the vomiting. Dilated loops 
of small bowel by x-ray substantiate the diagnosis 
of small-bowel obstruction. 

We have no evidence to suggest inflammatory 
disease as a cause of obstruction and there is no 
history of previous operation, which might have 
caused adhesions. Externally there was no appar- 
ent hernia, which eliminates the commonest cause 
of small-bowel obstruction. The calcified areas 
shown by x-ray are presumably healed tuberculous 
nodes, and late obstruction might be caused by 
adhesions to one of these. An adherent Meckel’s 
diverticulum is a rave cause of small-bowel ob- 
struction, but complications from Meckel’s diver- 
ticulum almost always occur before middle life. 
The history and sequence do not suggest regional 
ileitis. Intussusception can happen late in life and 
is usually associated with a polyp or benign tumor, 
such as lipoma, fibroma or leiomyoma. Indeed, 
these benign tumors may cause obstruction with- 
out this complication. Volvulus in the previously 
unexplored abdomen does not commonly occur in 
the colon, and much less so in the ileum or jeju- 
num. Internal hernia occurs in various places 
and cannot be ruled out. The absence of a high 
white-cell count should rule out gangrene of the 
intestine or mesenteric thrombosis. 

Foreign body is another possibility. It most 
commonly is a chicken bone, and one large enough 
to become stuck and cause obstruction. Such a 
bone might show by x-ray, but a fishbone or 
toothpick probably would not. Primary lymphoma 
of the bowel does occur and does advance to fatal- 
ity without superficial nodal involvement, but in 
the advanced state a mass is usually palpable. In- 
cidentally, a solitary lymphoma of the intestine 
should always be resected since it is sometimes a 
localized process that is not related to a general- 
ized disease. Carcinoma of the small bowel can 
never be ruled out without careful barium stud- 
ies, which in this patient were impossible. 

The episode of pain, four hours before death, 
followed by diffuse tenderness, spasm and loss of 
peristalsis and then by circulatory collapse and 
death, suggests perforation of the bowel with mas- 
sive peritoneal insult. I cannot make a diagnosis 
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of the cause of the obstruction but the likely pos. 
sibilities are foreign body, carcinoma and lym. 
phoma. 
Curnicat DiacGNnoseEs 
Diverticulitis of sigmoid, with perforation. 
Acute generalized peritonitis. 
Dr. Wattace’s DiAcNnoses 


Small-bowel obstruction, due to foreign body, F 
carcinoma or lymphoma, with perforation. [ 
Acute generalized peritonitis. 


ANATOMICAL DIAGNOSES 


Sa 


Adenocarcinoma of transverse colon, with per- 
foration. 
Acute generalized peritonitis. 


PatTHoLocicaL Discussion 


Dr. BenyaMin CasTLEMAN: Dr. Wallace was 
correct in his diagnosis of perforation of the intes- 
tine with generalized peritonitis. The peritoneal 
cavity contained about 500 cc. of foul-smelling, F 
creamy pus distributed from beneath the dia 
phragm to the pelvis. Some of the loops of small F 
intestine were adherent to each other by strands F 
of fibrin. The duodenum and jejunum were 
markedly dilated, but the ileum, cecum and as Ff 
cending and transverse colons were not. The ff 
perforation was in a small annular constricting 
carcinoma of the transverse colon just proximal to 
the splenic flexure; it had already been almost 
completely sealed by the surrounding exudate. 
The presence of so much fibrin and frank pus and 
the partial sealing of the perforation indicate that 
the perforation had occurred before admission. 
Ordinarily an obstructing carcinoma in the region 
of the splenic flexure causes extreme dilatation 
and often perforation of the cecum. The fact 
that the cecum was not distended roentgenologi- f 
cally led Dr. Wallace away from a diagnosis of f 
large-bowel obstruction. The right colon and 
ileum were almost certainly dilated before the 
perforation, but by the time the patient entered J 
the hospital they had been decompressed by the § 
perforation. 
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AMERICAN MEDICAL ASSOCIATION 





AtrnoucH the annual scientific meeting of the 
American Medical Association was given up this 
year because of transportation and other difficul- 
ties resultant from the war, it is still necessary to 
conduct its affairs in an orderly manner. There- 
fore the House of Delegates was called together 
in Chicago on June 7, 8 and 9. This meeting 
was remarkable in that the attendance of dele- 
gates was approximately one hundred per cent. 
Every state delegation was filled, and every sec- 
tion delegate was present—only those from 
Alaska, Puerto Rico, Canal Zone, Philippines and 
Hawaii were absent. This is a truly remarkable 
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record in these difficult times, and a sure indica- 
tion of how seriously the delegates respect their 
appointments. 

Much routine business was transacted. Perhaps 
the most significant action was the setting up of 
the Council on Medical Service and Public Rela- 
tions. This council is charged with the general 
consideration of all matters relating to medical 
service and their interpretation to the public. It 
will have the benefit of the work of both the Bu- 
reau of Medical Economics and the Bureau of 
Legal Medicine, and will be made up of one 
member from each of nine areas of the country 
so that it should well represent and amalgamate 
the great divergence of local opinion regarding 
such matters. To tie it in with the administra- 
tion of the American Medical Association, the 
president, the immediate past president, the sec- 
retary and a representative of the Board of Trus- 
tees are members ex-officiis. The House did not 
look with favor on the establishment of an office 
in Washington, D. C. 

The Secretary reported an increase in member- 

ship of 2040 during the past year, in spite of the 
fact that a decrease had been predicted. In the 
last ten years the membership has grown from 
97,111 to its present figure of 122,741. This growth 
is believed to be proportionately larger than the 
increase in the number of physicians in the United 
States and seems to refute the rumor that the 
American Medical Association is losing prestige 
among the physicians of the country. 
' The House was addressed by Surgeon Genera! 
Kirk of the United States Army, who told about 
conditions in Africa and on other fronts, and Gen- 
eral Grant, chief of the Air Medical Corps, told 
of the excellent training men in this arm of the 
service are receiving. 

On Tuesday evening, Dr. Roger I. Lee, chair- 
man of the Board of Trustees, presented the 
retiring president, Dr. Fred W. Rankin, with the 
President’s Medal, following which the incoming 
president, Dr. James M. Paullin, of Atlanta, 
Georgia, was inducted into office. Much to the 
delight of the Massachusetts delegation, Dr. El- 
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liott P. Joslin was invested with the Distinguished 
Service Medal, which he accepted with his usual 
simplicity and grace. Dr. Paullin’s address had to 
do with postwar conditions and was provocative 
of much thought. Dr. Herman L. Kretschmer, 
who has been treasurer for the past ten years, was 


made president-elect. 





CONCERNING TROUSER CUFFS 


A recentLy published pronouncement of the 
War Production Board in Washington has at last 
partly alleviated one of the more bizarre hard- 
ships of war. We may still go without tires, gas- 
oline and sirloin steaks; we are still engrossed in 
the problem of keeping up with the changing 
styles in air-raid warning signals; we must pay 
taxes, buy bonds and shop unsuccessfully for that 
vanishing American, the potato; but we may 
again have cuffs on our pants. That is, if we are 
short enough, since a “32-inch waist regular” is 
allowed only a 35-inch inseam. So far as all re- 
cent advices are concerned, the restrictions on 
getting pants “on the cuff” remain the same. 

The cuff restriction has already accomplished 
its main purpose, according to the WPB, since 
enough excess wool cloth has been recovered from 
19,000,000 pairs of pants to make an extra 300,000 
wool garments, also without cuffs. Such is the la- 
bor shortage, however, that it is still a grave 
question whether tailors can be found in sufficient 
numbers to sew together the amputated cuffs, 
like mink skins, in order to produce the extra 
300,000 wool garments. Still later reports, this 
time from New Haven, indicate that the back 
rooms of tailor shops there are piled high with 
potential moth food —this mandatory material — 
awaiting some form of future usefulness. To a 
humble editor, it seems as if a more effective 
method of excess wool gathering would be the 
practice of collection at the source, like the less 
painful forms of taxation, rather than the mak- 
ing up so many million pairs of superfluously ma- 
terialed pants, only to have this mass-scale 


Schnitzenfest to conform to the federal order. 


July 1, 1943 


Had we our hygienic-minded way with some 
of these affairs of greater or less importance, this 
sordid boon of turned-up pants would never have 


In the 
first place, let short men recall that optical illusion 


been granted even to the short men. 


by which cuffs on the pants, instead of an un 
broken sweep of well-creased trousers, can make J 
them lock still shorter; and in the second place, | 
let men of all stature remember trouser cuffs for 
the dirt traps that they are, and shun them here. 
after and forever. True, trouser cuffs may have 
their uses, like catch basins, street gutters and 
grease traps, and many a time they have served 
as repositories for used matches, cigarette ashe 
and even burned-out butts by bashful youths 
caught smoking in a spotless parlor; but most of § 
us prefer not to carry our dust bins as integral 


parts of our clothing. 





MEDICAL EPONYM 


WERLHor’s Disease 


The first reference to this syndrome was mak 
by Paul Gottlieb Werlhof (1699-1767) in a foot 
note to his treatise “De variolis et anthracibu ff 
[Smallpox and Carbuncles],” published at Bruns 
wick in 1735. The following is a translation of thf 
passage in the third chapter of the essay, as printed [> 
in the second volume (page 539) of his pos) 
humously collected works (Opera Medica, 177-© 
1776) : 


Might it not be supposed that these macules, havin 
such an intimate association with hemorrhages, of 
cur in conjunction with smallpox, not as a sympto0f) 


but as a disease sui generis? I am led to this comp 
clusion from having frequently observed this morbu 
haemorrhagicus maculosus in previously healthy per 
sons without smallpox or any other acute disease eithe f 
during the course of an intermittent fever or % 
casionally without fever. The pulse is at times smal, 
quick and frequent (especially if there is a fever) atl 
often irregular in force, and there is marked prostratio J 
until the macules gradually begin to fade, the blood§ 
exudations cease and complete recovery ensues. Fi 
example, five years ago I saw this affection break 0} 
spontaneously in a ten-year-old girl, with profit] 
hemorrhages of foul or clear, black or serous blo! 
from the nose, gums and throat, and in the vomits) 
stools and urine, together with other variable symp 
toms, such as syncope and chills, while the maculs 
growing blacker and more abundant, gradually spre) 
over the whole body. Although so much of the vi 
fluid had been lost that no strength seemed to be et 
in the pale, enfeebled body, nevertheless Nature wit 
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some fe the aid of my medicines “fought,” as Lucan says The basic rations of processed foods (blue points) 
“with all the blood that remained,” and finally tri- have been found intrinsically adequate in health as well 
umphed over the disease. After eleven days, the spots as in disease. Practically, however, because fresh vege- 
t have disappeared, the hemorrhages ceased and there was tables and fruit products are scarce or expensive, a few 
In th gradual resumption of health, which has persisted up certificates have been issued for the always available and 
the to the present time. less expensive processed foods. The allowance has ranged 
Llusion R. W.B. from 8 to 20 pounds of processed foods, or up to 200 
points per month, The average was 80 points per month. 
On the other hand, several groups of patients need 

1 make DEATHS more of meat, fish, fats and cheese (red points) than is 
allowed by the basic ration. The most important are 
patients with diabetes, chronic gastrointestinal disorders 
(such as chronic ulcerative colitis, peptic ulcer and gas- 
trointestinal resection), pernicious anemia, cirrhosis of 
the liver, hypoproteinemia and pregnancy. The average 
certificate issued was for 12 or 13 pounds of animal foods 
per month, 3 to 4 pounds in excess of the basic ration. 
Only an exceptional case required over 16 pounds, It is 
believed that 30 pounds of animal foods represents the 
absolute maximum that may be judiciously prescribed. 


-e, this 





An un- 


| place, CORIAT —Isapor H. Cortat, M.D., of Boston, died 
iffs for May 26. He was in his sixty-eighth year. 
Dr. Coriat received his degree from Tufts College 

n here. Medical School in 1900, and later studied philosophy 
y have under William James at Harvard. From 1900 to 1905 he 
was a resident physician at the Worcester State Hospital, 
from 1905 to 1919 a member of the neurological staff of 
served the Boston City Hospital and from 1919 to 1928 consult- 
ing neurologist at the Chelsea Memorial and Beth Israel 
hospitals. 
youths He was a trustee, librarian and chairman of the Edu- BOSTON CITY HOSPITAL 
cational Committee and an instructor of the Boston ; Ration Supplement Certificate 
Psychoanalytic Institute. He founded the Boston Psycho- 
integral analytic Society, and was its president from 1930 to 1932. 

He had twice served as president of the American 

Psychoanalytical Association, once in 1924 and again in 

1936. He was a member of the Massachusetts Medical 4*###++++++++-++- ale 

Society and the American Medical Association. 


‘rs and 
e ashes 


most of § 


must have more foods than permitted by ration allowances. The follow- 


ing are necessary fOPr.....-.eeeeceeeesseeseess sMONths. 


ELLIOTT — Atrrep Extiorr, M.D., of Middleboro, Processed Foods Meats, Fish, Fate and Cheese 
died March 1. He was in his seventy-second year. 1b. per month 1b. per month 
Dr. Elliott received his degree from the College of 1b. per month Ib. pef month 
; Physicians and Surgeons of Baltimore in 1900. He served 1b. per month -1b. per month 
hracibus FH on the staff of St. Luke's Hospital. He was a member _..............000085 1b. per month ipeeteene .1b. per sonth 
t Bruns. of the Massachusetts Medical Society and the American 1b. per month 
n of the fms © Medical Association. 
printed FF 
Lis post: FF 


as made 
a foot 


Unrationed foods cannot be used because.......+..- eocececescoceneceee . 


RICHMOND — Simon RicuMonp, M.D., of Boston, 


a, 177-5 died February 5. He was in his seventy-first year. 
Dr. Richmond received his degree from Harvard 
Medical School in 1897. He was a member of the Mas- Applicant may attach thie certificate to OPA form R315 


sachusetts Medical Society and the American Medical As- 
sociation, 


Executive 


es, having 


hages, 0 fy Figure 1. 


Most pregnant women and working or growing dia- 
betic patients fall in this category. Unless great depend- 
ence is placed on the protein and fat of milk, all these 
patients need ration supplements. Controversy over the 
Dr. Young received her degree from Tufts College optimum fat intake of diabetic patients is the source of 
Medical School in 1911. She was a member of the many of the conflicting opinions, but it seems fair to 
vet al ne Medical Society and the American Medical allow them to continue the diet to which they have be- 
yrostratiot i a come accustomed rather than to order substitution of un- 
ne blood rationed commodities, which may be po a rei 
) f A table of the food requirements of such patients has 
po , : CORRESPOND ENCE been te ot the hospital staff in certifying ra- 
J 7 tion needs (Table 1). 

SUPPLEMENTARY FOOD RATIONS Many statements sent to rationing boards by physi- 

To the Editor: Many physicians are puzzled by con- cians have been invalid because of failure to state that 

flicting statements and lack of authoritative opinions on unrationed foods cannot be used, with the reason why. 

special rationing needs of the sick. Since these problems A copy of the temporary form used by the Boston City 

ally spread “6 og by the medical staff of the Boston City Hospital Hospital, which satisfies all the present requirements of 
vf the vitl “tae er of outpatients and, at times, of discharged the OPA, is appended (Fig. 1). On the form, — 
| to be let roy re, the following plan was worked out for “Processed Foods,” the exact type must be specified. Al 
ature wit ‘ Suicance. It is presented here in the hope that it unused spaces of the certificate are cancelled with an 
will be helpful to the profession at large. “xX.” The hospital record contains a duplicate of this 


this cot ——= 


is morbu § YOUNG — Anniz R. Younc, M.D., of Waltham, died 


althy pet ; March 16. She was in her eightieth year. 
ease either 


er or &F 
nes smal, 
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Taste 1. Pounds of Food per Month Needed by Average Patients Eating Standard B. C. H. Diets. 











Processep Foops* 


ANIMAL Foops 
Diet MEAT — FATS CHEESE CANNED CANNED CANNED CANNED 
FISH FRUIT JUICES VEGETABLES soup 
iabetic: 
. C 110, P 50, F 60° (1190 cal.)?......... 6 4 (5) - 0 48 10 (25) 
C 131, P @; F Sl (10 cal.) ..°...:... 7 (8) 5 (6) - 0 48 10 (25) 0 
C 151, P 82, F 99 (1820 cal.).........- 8 (10) 6 (7) ~ 0 48 11 (25) - 
© 172, 2S, F 121 Gi cal.) .. .:.....- 8 (10) 6 (7) 2 (4) 0 48 12 (25) - 
C 150, P 75, F 90 (1510 cal.)...... 8 (10) 4 (6) 0 0 48 8 (25) * 
ol ee 12 (14) 2 (3) - 0 48 0 (25) 0 
C 150, P 90, F 70 (1560 cal.).......... 9 (12) 4 - 0 48 8 (25) 0 
C 200, P 110, F 90 (2050 cal.)......... 12 (14) 4 2 (4) 0 48 12 (25) 0 
Cn, POPE TET CCT Peretti T 12 (16) 2 1 (2) - 88 = = 
Gastric or duodenal ulcer..............---- 9 (12)5 2 1 (2) 8 (10) 6 (10)8 8 (10)° és 
NE Sse pe heecsdtitiddeicacseneeseigse ies 8 (10) 4 - 8 (10) - (5) 8 (10)° = 
Chronic ulcerative colitis.............-..+- 12 (14)5 47 0 8 (10) 5 8 (10)® 5 
High-calorie (C250, P110, F120)..........+ 10 i - - - 12 (25) rm 
Liver disease (C300, P114, F50)%............ 15 (30) 1 - ='{8) es 8 (20) P. 
ae TI oa noo dce cc tcc anhin scenes vege 00 12 (14) 2° 2 a - 12 (20) “ 
Preoperative and postoperative*............ 12 2 l - 10 16 - 
TRIO oo oo isis ic sve acinc cee seers nae's 145 2 1 5 5 9° : 
Acute ilinces (eevere)*..........scccceceece 10 2 ~- 6 10 6 6 
WIGS “SNDINEN, cine c sc osecesceees es pies 7 2 - = am x z 





In the above table, the figures in parentheses are maximum and assume the use of foods with high ration-point values, that is 
are not necessary but are not excluded; items listed ‘‘0"’ 


butter for fat and so forth; items listed ‘*-’’ 


ISpecify exact type, such as pears, tomato juice, beans and chicken soup. 
2Ordinarily no supplement is necessary. 


3Limited to one month, and application must be signed by visiting physician. 


‘Limited to one month. 

5Specify lean meat. 

*Specify in addition pounds of liver customarily used by patient. 
TCream (unrationed) used in considerable amounts. 

®Dependent on season. 


statement, to which has been added the name of the 
prescribing physician and pertinent economic and medical 
data. National OPA regulations allow issuance of sup- 
plemental rations by local boards for only two months, 
but do not limit the duration of a certificate. Should a 
physician issue a certificate for a period longer than two 


‘ 
meat for protein, 
are excluded. 


months it is, at present, up to the discretion of the local 
board to honor the request. 
James A. McLauecuuin, M.D. 
Assistant Resident, Sixth Medical Service. 
3oston City Hospital 
Boston 





NOTICES 


AMERICAN CONGRESS 
OF PHYSICAL THERAPY 


The twenty-second annual scientific and clinical ses- 
sion of the American Congress of Physical Therapy will 
be held September 8-11, at the Palmer House, Chicago. 
The annual instruction course will be held from 8:00 
to 10:30 am., and from 1:00 to 2:00 p.m. during the 
days of September 8, 9 and 10, and will include a round- 
table discussion group from 9:00 to 10:30 a.m., Thursday, 
September 9. The scientific and clinical sessions will 
be given on the remaining portions of these days and 
evenings. A feature will be an hour demonstration show- 
ing technic from 5:00 to 6:00 p.m. during the days of 
September 8, 9 and 10. All these sessions will be open 
to members of the regular medical profession and their 
qualified aids. 

For information concerning the instruction course and 
program of the convention proper, address the American 
Congress of Physical Therapy, 30 North Michigan Ave- 
nue, Chicago. 


1943 GRADUATE FORTNIGHT 


The 1943 Graduate Fortnight of the New York Acad- 
emy of Medicine will be held from October 11 to 22 
The current topic is “Disorders of the Digestive Tract.” 

There will be a carefully integrated program that will 
include morning panel discussions, afternoon hospital 
clinics, evening addresses and exhibits. 

The following subjects will be included: the physiology 
of the gastrointestinal tract; emotions and gastric function; 
a critical review of gastroscopy; diagnosis and treatment 
of benign and malignant lesions of the stomach; the 
pathologic physiology of gastric and duodenal ulcer; re 
cent advances in the therapy of peptic ulcer; disorders of § 
the gastrointestinal tract in children; surgical aspects 
of congenital anomalies of the gastrointestinal tract i J 
children; postcholecystectomy syndrome and _ its treat 
ment; recent advances in the surgery of the pancreas; 
present status of regional enteritis and ulcerative colitis 
the sulfonamides in gastrointestinal diseases; amebiasi 
and the flagellate diarrheas; problems of immunity © § 
bacillary dysentery; the management of acute intestinal § 


(Notices continued on page xii) 
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SPENCER 
Breast Supports 


For Pre-Natal and Nursing 






Spencer Maternity Support Spencer Nursing Support 


Each Spencer Breast Support for pre-natal wear, 
like all Spencer Supports, is individually designed 
for the one patient who is to wear it, to lift and 
hold breasts in natural, healthful position, with- 
out compression. 


It improves circulation — protects delicate inner 
tissues — helps prevent outer skin from stretching 
and breaking—aids breathing—improves ap- 
pearance — encourages erect posture. Easily ad- 
justable to increasing development. 


Painful, engorged breasts are often relieved by 
a Spencer, as it allows veins to empty easily. (A 
further advantage is gained later in increased milk 
supply from equalization of circulation during 
pregnancy.) 

Guarps Acainst CAKING AND ABSCESSING 


The Spencer Breast Support for nursing moth- 
ers provides protection against caking and ab- 
scessing. Closes in front for nursing convenience. 


Spencer Supports are never sold in stores. For a 
Spencer Specialist, look in telephone book under 
“Spencer Corsetiere” or write direct to us. 


Ss P- N CE INDIVIDUALLY 


DESIGNED 
Abdominal, Back and Breast Supports 





_— _-  _— —_— -_ - -_ _ =—_—lUc _— = — — 
SPENCER INCORPORATED, 
137 Derby Ave., New Haven, Conn. May We 
In Canada: Rock Island, Quebec, Send You 


In England: Spencer (Banbury) Ltd., Banbury, Oxon. 











Booklet? 
Please send me booklet, “How Spencer Supports 
Aid the Doctor’s Treatment.” 
DIGPURINRRTCKCCKCeHs Coddescebacesbetete ietebdsdaminevad M. D. 
I heseia:s wields weieiace Pv ARe a Se Dame vows eeeelen bes eteaweens 
PORN POTEPE TUES eo Jad 00 Cee Ub eebas ces dudeesdbeesbeedaneeves A-7 















obstruction; treatment of diseases of the esophagus; th 
surgical management of certain diseases of the colon; 
diseases of the anus and rectum; nutrition in medicine ; 
parenteral fluids and food in gastrointestinal diseases, i 
The Academy provides this program for the fund : 
H 





mental purpose of postgraduate medical education; cop. 
sequently all members of the medical profession are eligi. 
ble for registration. 








SOCIETY MEETINGS AND CONFERENCES 






CALENDAR OF Boston DistrIcT FOR THE WEEK BEGINNING 
Tuourspay, JuLy 8 






Tuurspay, Juty 8 } 
*10:00-11:30 a.m. Medical staff rounds. Peter Rent Brigham Hospital 






Monpay, Jury 12 
*12:15-1:15 p.m. Clinicopathological conference. Peter Bent Brighy 
Hospital. 










Tuespay, Jury 13 4 
*12:15-1:15 p.m. Clinicoroentgenological conference. Peter Bent Bry i 4 
ham Hospital. 
2:00-4:00 p.m. Myasthenia gravis clinic. Out Patient Departmen 
Massachusetts General Hospital. 











Wepnespay, Juty 14 





*12:00 m. Clinicopathological conference. Children’s Hospital. 3 


*Open to the medical profession. 













+ 
SepreMBer 8-11. American Congress of Physical Therapy. Page 32. 


Ocroser 11-22. 1943 Graduate Fortnight of the New York Academy 
of Medicine. Page 32. 






District SociETIES 





MIDDLESEX NORTH 
Jury 28. 






WORCESTER NORTH 
Jury 28. 











BOOKS RECEIVED 


The receipt of the following books is acknov! 
edged, and this listing must be regarded as a st” 
ficient return for the courtesy of the sender. Boob| | 
that appear to be of particular interest will be tj 
viewed as space permits. Additional informatia|_ 
in regard to all listed books will be ght : 
furnished on request. ; 


Psychology You Can Use. By William H. Robes : 
8°, cloth, 246 pp., illustrated. New York City: Harcout® 
Brace and Company, 1943. $2.00. ; 


This small manual has been written especially for 9 
layman and is not for psychologists. The various ei} 5 
tions are discussed in simple, understandable languy 
making it possible for the average citizen to understii) 7 
the common psychologic reactions occurring in his da7 


life. 


Clinical Roentgenology of the Cardiovascular System. ¥¥ 
Hugo Roesler, M.D., associate professor of roentgenolt] 
and cardiologist, Department of Medicine, Temple U- 
versity School of Medicine. and cardiologist, Teng 4 
University Hospital, Philadelphia. Second edition. i 
cloth, 480 pp., with 337 illustrations. Springfield, F 
nois: Charles C Thomas, 1943. $7.50. 
This second edition of a work first published in is, 
has been revised, and new illustrative material has bes, ia 
added. Extensive bibliographies have been appends “f 
by 

is 

























each chapter, and new references have been indicat 
an asterisk. 
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